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The  weather,  flight  data,  and  equipment  status  aspects  cf 
controller  operation  »t  the  Buffalo  Air  Traffic  Control  Tower  are 
described  in  this  report.  The  description  is  based  upon  data  col¬ 
lected  through  direct  observation,  photographs,  and  interviews 
vith  tower  personnel.  The  study  was  sponsored  by  the  FAA  Systems 
Research  and  Development  Service  and  was  conducted  in  the  Buffalo 
Tower  Cab  and  TRACOh'  during  May  and  July  of  1960. 

Thia  work  was  completed  with  the  cooperation  of  the  Eastern 
Region  of  the  FAA,  and  the  Air  Traffic  Service  (AAT)  Ditision  of 
that  region  in  particular.  Special  thanks  are  due  to  Vito  Borrello, 
the  Chief  of  the  Buffalo  Tower  for  his  valuable  support  in  the  col¬ 
lection  and  interpretation  of  the  information  presented  herein.  In 
addition,  we  are  indebted  to  Mr.  Holly  Bnrlage  of  tha  I-AA’s  Systems 
Rtsearch  and  Development  Service  for  his  close  review  and  technical 
coaxcnts  cn  this  document. 
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1.  INTRODUCTION 


This  report  is  tho  fourth  of  a  series  of  8  reports  which 
document  and  describe  the  non-surveillance  functions  and  duties  of 
tower  controllers  at  8  selected  air  traffic  control  towers.  The 
series  includes  three  Level  V  towers:  Boston,  Atlanta  and  Houston; 
two  Level  IV  towers:  Minneapolis,  and  LI  Toro,  and  two  Level  III 
towers:  Albuquerque  and  Buffalo, 

The  series  of  studies  is  conducted  to  provide  operational  in- 
feraiation  to  be  considered  in  the  design  and  local  application  of 
the  Terminal  Information  Display  System  (TIDS)  -  a  dual  service 
system  to  be  composed  of  the  Flight  Data  Display  (FDD)  and  the 
Consolidated  Cab  Display  (CCD).  FDD  is  a  computer  based  system 
designed  to  replace  paper  flight  strips  and  the  aging  Flight  Data 
Entry  and  Printout  (I'DEP)  equipment  required  to  generate  them. 

FDD  will  provide  each  centra  1 ler  with  an  electronic  display  and  data 
entry  device  tailored  to  present  flight  data  requirements  and  will 
eliminate  the  need  for  the  FDEP  and  the  associated  flight  progress 
Strips.  The  CCD  will  consolidate  much  of  the  weather  sensor  data 
(e.g.,  runway  visual  range,  centerfield  wind),  the  equipment  status 
information  (e.g.,  for  instrument  landing  system,  approach  lighting 
system,  and  field  lighting  controls  (e.g.,  approach  lighting  system 
runway  edge  J ights) , ^to”  he~ presented  by  elect  ronic  displays  at  each 
control  position,  tailored  to* the  "specific  "needs  of  each  controller 
Designs  for  tho  CCD  were  developed  for  the  Atlanta  tower  and  are 
described  in  "Atlanta  Tower  Cab  and  TRACON  Interpretation  Analysis, 
Report  No.  FAA-RD-R0-1Z6"  and  were  not  redeveloped  for  Buffalo. 

FI-'D  and  the  CCD  will  be  driven  by  a  common  computer  and  probably 
will  share  common  input  devices.  Federal  Aviation  Administration 


.flight,  data  sur-’jjiry  forms  and  soft*  used  only  at  the  Buffalo  fac¬ 
ility  ate  presented  in  Appendix  A. 

The  present  study  series  is  designed  to  identify  the  opera¬ 
tional  requirements  that  the  different  towers  have  in  comnon  as 
woll  as  the  unique  aspects  of  each  tower  that  should  be  accor^noda ted 
by  1'IDS  to  facilitate  the  speed  and  safety  of  tower*  operation. 

The  study  is  concerned  primarily  with  the  controller  information 
requirements  and  the  controller-equipment  interface.  It  is  not 
concerned  with  the  engineering  or  operating  aspects  of  tower  and 
field  equipment  nor  does  it  include  a  critique  oi  current  systems. 
Its  main  purpose  is  to  identify  the  information  that  the  control¬ 
lers  require  from  their  existing  equipment  and  the  tower  opera¬ 
tional  procedures  related  to  that  equipment. 

Buffalo  ATCT  war.  selected  as  one  of  the  two  Level  111  air¬ 
ports  to  be  studied,  both  because  it  represents  northeastern  Class 
ill  tow-  s  «s  v#li  as  having  a  relatively  equal  nix  of  general 
aviaticr.  and  sir  carrier  operations.  No  important  changes  to  the 
physical  cr  operational  aspects  of  this  tower  arc  anticipated  in 
the  near  future. 

The  information  for  this  report  was  obtained  by  (a)  examining 
existing  written  material,  (b)  photographing  controller  work  spaces, 
(c)  observing  controllers  at  work,  and  (d)  interviewing  journeyman 
controllers  and  tower  management  staff. 

The  written  material  examined  in  this  study  included  Jeppesen 
Air  Manuals,  .tower  SOPs ,  Letters  of  Agreement,  and  a  day's  sample 
of  flight  strips.  Whore  possible,  the  information  in  this  material 
was  verified  through  observations  of  controllers  at  work  and  inter¬ 
views  with  tower  personnel. 

Photographs  were  taken  of  all  controller  consoles,  posted 
notices  and  selected  control  panels.  These  photos  were  used  as 
subject  matter  for  the  interviews,  and  serve  to  document  the  physi¬ 
cal  aspects  of  the  tower  as  it  existed  during  the  study.  To  avoid 

*TKc  term  "tower"  is  used  in  this  report  to  include  both  Cab  and 
TRACON  facilities. 


faring  in  tower  operations,  all  photographs  of  TRACON  consoles 
were  taken  during  the  midshift .  Photographs  of  Cab  equipment  and 
consoles  were  taken  during  the  day  to  tiAc  advantage  of  natural 
light.  A  total  of  four  controllers  were  interviewed  for  informa¬ 
tion  on  tower  equipment,  their  informational  needs,  and  tower 
operational  procedures.  Since  different  subject  areas  were  dis¬ 
cussed  with  different  controllers,  much  of  the  information  obtained 
was  based  upon  the  knowledge  c£  a  single  controller,  and  so  some 
errors  are  possible.  However,  when  the  interviewer  identified  in¬ 
formation  as  inconsistent  with  tower  GPPs  or  practices  at  other 
towers,  it  was  verified  in  discussions  with  tower  management 
personnel. 

To  supplement,  the  controller  interviews,  the  actions  of 
controllers  at  work  regarding  their  use  of  equipment  and  handling 
of  flight  strips  was  observed  in  the  TRACON  r.nd  Cab  during  peak 
and  slock  traffic  periods.  Over  70  hours  of  observation  time  was 
spent  in  these  two  work  spaces  for  this  study. 

The  results  of  the  operations  analysis  are  presented  in 
Sections  2  through  6  of  the  report.  An  overview  of  the  Buffalo 
Terminal  Area  TRACON  and  Cab  operations  is  provided  in  Section  2. 
This  section  includes  a  map  of  the  airport,  a  chart  of  the  terminal 
area,  the  major  runway  configurations  and  approach  and  departure 
routes  used,  drawings  of  the  Cab  end  TRICON  fVoor  plans,  definition 
of  control  positions,  and  the  location  of  each  control  position  in 
the  Cab  and  TRACON'.  In  addition,  a  photograph  of  every  controller 
work  station  is  presented  on  which  every  display  and  control  de¬ 
vice  is  identified.  The  use  of  equipment  providing  information  on 
weather  and  the  status  of  field  NAVAID's,  and  the  control  of  field 
lighting  to  be  incorporated  in  the  CCD  is  presented  in  Section  3. 

A  photograph,  locations  in  the  Cab  and  TRACON,  users,  and  the  con¬ 
dition  of  use  are  presented  in  this  section  for  each  device.  The 
sources  and  controller  requirements  for  information  on  operational 
status  of  tower  and  NAVAID  equipment  are  presented  in  Section  4  with 
discussions  of  the  use  of  NOTAMs  and  other  procedures  for  determin¬ 
ing  and  disseminating  status  information  on  this  equipment  and  the 


of  controlling  this  dissemination.  The  operation  of  the  cur¬ 
rent  flight  data.  system  is  presented  in  Section  S.  The  location  of 
flight  data  equipnett  in  the  tower  is  shown  on  floor  plans  of  the 
Cab  and  TRACON;  the  format  and  form  of  selected  categories  of 
printed  and  handwritten  flight  strips  and  hand  notations  used 
with  these  strips  is  presented  and  discussed;  and  the  flow  and 
arrangement  of  flight  strips  from  console  to  console  throughout 
the  "sb  and  TP.ACGN  is  presented  in  this  section.  The  tower  weather 
information  system  is  presented  in  Section  6.  This  presentation 
covers  the  types  of  weather  information  received,  the  formats  of 
weather  messages,  sources  of  the  information,  and  the  procedures 
and  segno  by  which  weather  information  is  disseminated  from  the 
tower- 
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!  2,  BUFFALO  Alft  traffic  control  system 

1 

i 


OVCRVIEN 

The  environment  and  operations  of  the  Buffalo  air  traffic 
; control  system  are  described  in  this  section  which  includes  n 
:  description  of: 

■  o  The  general  setting  of  the  Buffalo  Tower  (location, 

I  weather,  site-specific  factors); 

i  ■ 

1  o  The  specific  air  traffic  control  environment  (airport, 

runways,  taxiways,  airspace,  radar  service); 

o  Aircraft  operations;  and 


!  o  The  TRACQ.N  and  Cab  facilities  in  terms  of  layout,  posi¬ 

tions,  staffing,  controller  duties,  and  controller  issues. 

; Thg  Buffalo  Tower  is  located  in  an  airport  facility  serving  Bnf- 
ifalo.  New  York.  A  SO-miic  radius  of  the  Tower  includes  Niagara 
.Fills,  parti  ef  Ontario,  Canada,  sections  of  Lake  Erie  and  Lake 
■  Ontario  and  western  New  York  Stcta.  Part  of  the  Buffalo  Approach 
j  Control  Area  includes  Canadian  airspace  over  the  Province  of 
i  Ontario.  • 

y  • 

i  * 

j  Major  natural  factors  affecting  tower  operations  include  pre- 

J vailing  wcst-couthwest  winds  off  Lake  Erie  and  the  Northeast  winter 
•  climate.  The  airport  is  largely  a  one-runway  (05-23)  operation 
:  which  results  from  the  prevailing  southwest  winds  and  the  fact  that 
;  the  second  runway  (14-32)  is  not  sufficiently  long  (5,373  feet)  to 
j handle  large  aircraft.  The  predominantly  one-runway  configuration 
[  means  that  all  types  of  aircraft  must  be  served  and  therefore 
|  nixed  in  the  same  approach  and  departure  patterns. 

1  The  airport  layout,  lacks  a  perimeter  road  for  vehicular  traf- 

:  fic.  Daily  tower  operations  are'  complicated  by  the  need  for  many 
,  service  vehicles  crossing  taxivays  and  runways.  | 


2-.1 .... 


‘fcx.’Ajud.-;. . 


The  Buffalo  TRACON’s  instrument  operation  traffic  mix  is  ap¬ 
proximately  48i  air  carrier,  101  air  taxi,  St>i  general  aviation 
and  61  military.  Military  traffic  results  from  the  tower’s  IFR 
responsibility  for  Niagara  International  Airport,  located  aoprox- 
. im&tely  13  tajlcs  northwest  of  the  Buffalo  Tower.  Niagara  (1AG) 
has  a  VFR  tower  and  is  the  home  base  of  several  military  units. 

Buffalo  traffic  levels  for  FY79  included  approximately 
l?C,OOf  tower  operations  and  slightly  over  200,000  instrument 
operations. 

Regular  TRACON  staffing  includes  t>.o  sppi  oach  co  itrol  radar 
positions  (east  and  west)  and  one  departure  radar  position;  these 
.controllers  are  assisted  by  controllers  staffing  the  Arrival  Pat a 
! and  Coordinator  (part-time)  positions.  Tower  Cab  staffing  is 
typical  in  terns  of  positions  and  responsibilities. 

’  2,1  GENERAL  SI  TTING 

The  Buffalo  air  traffic  control  towei  is  located  at  Greater 
Buffalo  International  Airport  (elevation  725  KSL) .  This  airport 
: is  situated  approximately  three  miles  east  of  the  City  of  Buffalo 
■  and  nine  mil's  east  of  the  Canadian  border  on  the  Niagara  River. 

|  A  50-ruilc  radius  of  the  airport  includes  the  Niagara  Falls  region, 
a  section  of  western  New  York  state,  the  southern  portion  of  the 
i Province  of  Ontario  and  large  areas  of  Lake  Eric  and  Lake  Ontario 
’ (see  Figure  2-1).  The  airport  is  a  port  of  entry  into  the  United 
States  and  has  a  U.S.  Customs  Facility.  The  City  of  Toronto  is 
. located  approximately  60  miles  to  the  northwest  across  Lake 
'■  Ontario.  f 

:  -  i 

,  » 

I  Prevailing  winds  at  Buffalo  are  from  the  west-southwest  off 

Lake  brie.  At  times,  these  winds  carry  industrial  smog  from  the 
1  heavy  industrial  operations  (steel,  oil,  rubber)  on  the  shores  of 
,  Lake  Erie.  The  smog  can  adversely  affect  tower  visibility  to  the 
1  southwest  for  five  to  to  miles. i  Weather  conditions  at  Buffalo 
j  foature  regular  Northeait  seasonal  variations.  According  to  tower 


FIGURE  7.-1.  SETTING  OF  THE  GREATER  BUFFALO  INTERNATIONAL  AIRPORT 


a  ir- 


!  personnel,  snow  conditions  do  not  significant ly  influence 
: port  operations  to  any  greater  degree  than  in  other  Northeast 
•cit.es. 

Tho  Grand  Island  area  on  the  Niagara  River  is  notable  for 
.heavy  concentrations  of  bird  flights  during  the  spring  and  fall. 
Grand  Island  is  also  the  site  of  several  tall  television  antenna 

;  towers. 

I 

i  Approximately  IS  nilcs  northwest  of  the  airport  is  Niagara 

Falls  International  Airpo.'t  (NFIA)  ,  a  facility  with  a  VfR  Tower. 
This  airport  is  the  hone  of  several  military  reserve  units  which 
fly  helicopters,  T- -101  interceptor  aircraft,  and  C130  transports. 

2.2  AIR  TRAFFIC  CONTROL  ENVIRONMENT  AT  BUFFALO 

2.2.1  Airport  I.nvout 

The  runway  layout  at  Buffalo  (see  Figure  --2)  is  centered  or. 
the  northeast -southeast  runway,  05-23;  thin  runway  was  increased 
to  its  present  length  (8,102  feet)  by  a  northeast  extension  over 
a  Tailroud  right  of  way,  a  roadway,  and  a  creek.  The  extension 
bridge  structure  on  the  runway  limits  takeoff  and.  land  weights 
’for  heavy,  wide-bodied  aircraft.  Runway  23  is  the  primary  runway 

t 

:  for  a  very  high  percentage  (about  70t)  of  the  tins  due  to  the  pre- 
! vailing  southwest  winds;  runway  05  serves  as  the  primary  runway  for 
*  approx imatoly  201  of  the  time.  Both  runway  23  and  05  are  equipped 
jwith  Instrument  Landing  Systems  (ILS). 

i  The  second  runway  is  on  a  southeast. -northwest  alignment  (14- 

32)  and  is  approximately  one-third  shorter  in  length  than  the 

1 

'first  (5,373  feet).  Runway  32  serves  as  the  primary  runway  for 
•only  1^1  of  the  time  and  only  when  northwest  winds  approach  15  to 
20  knots;  under  these  conditions,  oir  carriers  are  given  the 
:  option  of  using  runway  05-23.  Runway  32  is  r.ot  ILS  equipped;  how- 
jever,  it  does  have  a  VOR  approach.  Aircraft  approaching  touchdown 
■on  runway  32  must  pass  directly  over  a  large  Westinghouse  manu- 

! facturing  plant.  The  location  cf  this  structure  is  clue  to  its 

I  *  ! 
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BUFFALO  AIRPORT  Rij.VrfAYS  AN'D  TAXIWAYS 


« 


former  statu.-;  as  an  aircraft  assembly  plant.  Runway  14  is  nut 
■used  as  the  primary  runway  and  in  r.ot  equipped  with  any  NAYAIDs 
except  runway  lights. 

The  tcxiwny  network  connects  the  three  major  activity  centers 
in  the  airpoit:  the  Hast  Terminal  Building  near  the  Tower,  the 
West  Terminal  Building  paralleling  runway  OS,  and  the  north  terminal 
area  containing  the  U.S.  Customs  facility.  The  main  terminal  area 
and  the  north  terminal  area  are  each  served  by  one  fixed  base 
operator.  The  two  major  links  in  the  taxiway  network  parallel  run¬ 
ways  OS-23  and  14-32;  other  links  consist  of  sections  of  older 
closed  runways  and  short  segments  near  the  runway  intersection 
area. 

According  to  controllers,  there  arc  two  taxiway  visibility 
problems  with  the  present  layout.  First,  aircraft  or  vehicles 
taxiing  in  the  "slot  area"  between  the  two  major  terminal  build¬ 
ings  are  not  readily  visible  from  the  Cab.  Second,  during  periods 
of  poor  visibility,  it  is  difficult  to  monitor  moving  aircraft  and 
vehicles  in  the  vicinity  of  the  U.S.  Customs  facility. 

A  more  frequent  taxiing  problem  confronted  by  the  Cab 
controllers  is  the  high  number  of  vehicle  movements  within  the 
airport  area.  These  include  official  vehicles,  support  vehicles, 
maintenance  vehicles,  and  rescue  vehicles.  Due  to  the  absence 
of  a  poriffvter  roadway.  Ground  Control  and  Local  Control  spend  a 
good  deal  of  time  monitoring  and  coordinating  vehicle  movements 
across  and  between  runways.  ' 

From  the  pilot  viewpoint,  one  snow-related  taxiway  problem 
is  the  narrowness  of  the  taxiway;  leading  to  runway  23.  Snow  re-  . 
move:  1  operations  create  high  snow  and  ice  piles  in  the  area 
abutting  the  taxiway.  Pilots  of  large  jet  aircraft  with  broad 
wing  spans  must  exercise  caution  to  avoid  hitting  hanging  engine 
pods  on  the  accumulated  snow.  This  problem  was  most  evident 
during  the  great  snowfalls  of  1978. 
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The  Buffalo  air  traffic  control  tower  (see  Figure  2-3)  is 
;  located  in  the  East  Terminal  Building.  The  tower  facility  houses 
the  Cab  and  a  TRACCN  with  ARTS  III  equipment.  The  airport  sur¬ 
veillance  radar  is  located  on  the  airfield  just  south  of  the  mid¬ 
point  of  runway  14-32. 

Airspace  serviced  by  the  Buffalo  Tower  includes  four  distinct 
areas  (see  Table  2-1) t  each  designed  in  response  to  specific 
operational  requirement s .  The  Buffalo  Tower  officially  provides 
air  traffic  control  service  within  the  "Buffalo  Terminal  Area" 

(sec  Figure  2-4).  This  area  is  irregularly  shaped  as  a  result  of 
the  Cleveland  ARTCC  delegating  airspace  according  to  operational 
requirements  of  the  Toronto  Center  (Canadian  Air  Traffic  Service) 
ano  neighboring  towers  such  as  Rochester.  For  example,  the  Rochester 
Towrr  controls  the  approach  to  Batavia;  this  explains  the  indenta¬ 
tion  on  the  east  terminal  area  boundary.  Within  the  terminal 
area,  the  Buffalo  Tower  has  the  rcsponsibl ify  for  IFR  arrival, 
departure,  and  tower  cn  route  aircraft.  IFR  aircraft  are  provided 
with  radar  vectors  ar.d  radar  separations  to  standards  of  three 
miles  distance  or  1,1)00  feet  in  altitude.  At  the  terminal  area 
•boundary,  the  ARTCC  accepts  and  hands  off  IFR  traffic  to  the  Buf- 
.  falo  Tower. 

Niagara  Falls  International  Airport  is  located  within  the 
; terminal  area  and  is  provided  with  IFR  service  by  the  Buffalo 
Tower. 

The  Terminal  Radar  Set .ice  Area  (TRSA)  consists  of  two  sec¬ 
tions  (see  Figure  2-5)? 

1.  From  the  surface  to  7,000  feet  MSL;  within  a  five-mile 
radius  of  the  A3R. 

2 .  From  2,500  feet  to  7,000  feet  MSL  between  the  5  and  12 
mile  radii  of  the  ASR. 


FIGURE  2-3.  BUIFAI.0  TOWER 


FIGURE  2-5.  BUFFALO  TERMINAL  RADA!-:  UHKVICE  AREA  (TRSA) 


The  TRSA  is  a  defined,  positive  control  area  for  those  VFR  aircraft 
who  wish  to  participate  in  one  of  three  radat  service  programs 
.  available. 

Stage  I:  Radar  Service  Advisory 

Buffalo  Tower  radar  control  provides  information  on  wind  and 
the  runway  in  use  (unless  pilot  has  received  AT1S  and  gives  the 
ATIS  code),  and  specifies  time  or  place  for  pilot  to  contact  Tower 
Cab;  radar  service  terminate'* 

Stage  II:  Radar  Service  Advisory  and  Srijucncing 

Buffalo  Tower  radar  control  provides  advisory  information 
(as  above)  and  provides  standard  VFR  radar  separation  (niininca 
1  1/2-mile  distance  or  SCC  feet  altitude)  until  aircraft  is 
sequenced  for  landing  or  until  the  pilot  sees  the  traffic  he 
is  to  follow.  ' 

St3'<o  ITT-  Ua.la r  Service 
V  "  ” 

Buffalo  Tower  radar  control  provides  standard  separation 
between  all  participating  VFR  and  IFR  aircraft  operating  within 
the  TRSA;  VFR  pilots  are  encouraged  to  accept  Stage  III  service  but 
it  is  not  mandatory. 

Time  permitting,  the  Buffalo  radar  control  provides  radar 
service  to  VFR  Stage  III  aircraft  outside  the  TRSA  but  within  the 
terminal  area.  (Niagara  Falls  International  Airport  is  located 
approximately  two  miles  beyond  the  TRSA  boundary.) 

The  third  airspace  area  is  the  "Airport  Control  Zone";  this 
tone  is  irregular  in  shape  and  extends  up  through  the  TP''  to  the 

•  base  of  the  continental  control  .area  (14,500  MSL)  (see  Figure  2-6). 

•  This  tone  is  designed  to  provide  a  positive  control  area  for 
,  instrument  approaches  and  departures. 

,  The  fourth  airspace  area  is  the  "Airport  Traffic  Area"  which 

is  a  five-mile  radius  of  the  ASR  from  the  surface  to  3,000  feet 
:  AGL;  this  are3  defines  tho  airspace  in  which  aircraft  oust  talk 
to  the  Tower  (Figure  2-6). 
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Control  Zone 


FIGURE  2-6.  AIRSPACE  DIVISIONS  AT  BUFFALO 


2.2.3  Typical  Approach  anti  Departure  Profiles  (Runway  23) 

An  IFR  arrival  flight  approaching  Buflalo  will  be  vectored 
by  the  AUTCC  to  a  "transfer  point"  near  one  of  the  four  major  ar¬ 
rival  fixes  which  are  located  just  inside  the  terminal  area 
boundar.'  Per  agreement  with  the  Ccn'er,  these  arriving  IFR 
flights  approach  the  fix  in  level  flight  at  250  knots  and  at  an 
altitude  of  either  11,000  or  9,000  feet  MSL.  Aircraft  cross  the 
easterly  fixes  (Ehman  and  Dalec'  at  11,000  MSL;  the  westerly  fixe, 
(he 11 a  and  Dunkirk)  are  crossed  at  9,0QC  feet  MSL,  The  ARTCC  und 
the  Buffalo  Tower  will  coordinate  the  transfer  of  control  of  the 
flight;  this  transfer  is  usually  accomplished  via  a  silent  ARTS 
handoff.  Th-»  radar  controller  in  the  Buffalo  TRAC0N  will  then 
provide  the  aircraft  wit’.*  radar  separation,  approach  vectors  and 
altitude  assignments  to  permit  an  interception  of  the  ILS  glide 
slope.  Typical  approach  sequencing  involves  several  communications 
between  the  radar  controller  and  the  aircraft  (see  Figure  2-7), 

After  the  flight  crosses  the  approach  fix  at  either  11,000 
or  9,000  feet  MSL,  the  approach  controller  will  normally  clear  the 
aircraft  for  a  descent  to  7,000  feet.  MSL  and  a  turn  onto  the 
"downwind"  leg  paralleling  the  landing  runway.  When  the  aircraft 
is  clear  of  departure  traffic,  the  radar  controller  will  provide 
a  clearance  for  a  descent  to  2, S00  feet  MSL. 

When  the  aircraft  is  approximately  three  mile:?  beyond  the 
outer  marker  of  the  ILS,  the  radar  controller  will  authorise  the 
aircraft  to  make  an  inward  descending  turn  onto  the  base  leg;  this 
procedure  enables  the  pilot  to  fly  ar.  eight-mile  final  on  the  ILS. 
When  the  pilot  has  the  runway  in  sight,  the  aircraft  is  cleared 
for  a  visual  approach;  responsibility  for  the  flight  is  usually 
transferred  from  the  TRACON  to  the  Cab  between  eight  and  five 
miles  from  touchdown, 

A  one  day  sample  of  instrument  operations  flights  indicated 
that  "Well*”  was  the  most  frequently  used  arrival  coordination 
fix: 

*  J 

i  - 
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Na*e 


\ 

.West  Fixes: 


WELLA 

THCRL 

BROTO 

ERI 


Frequency  Used 
(on  April  25,  I9R0) 

45 

13 

2 

1 


East  Fixes  EHMAN  14 

DA LEE  13 

BURST  6 

EL2  5 

J!W  5 

ROC  4 

DT  ;  1 

NAVA I D  Fixes  Buffalo  VORTAC  (BUFJ  36 

Niagara  TACAN  f 1  AG)  15 

Gene so  VOR  (GEB)  12 

Dunkirk  VOR  (OKK)  2 


!  IFF  flights  departing  Buffalo  normally  fly  the  runway  heading  to 
j  3,000  teet  MSI..  The  radar  controller  in  the  TULA  CON  then  issues  a 
departure  route  vector  to  direct  the  aircraft  to  one  of  the  trans¬ 
fer  points  on  the  20-ne-' v*,.  '1  mile  DME  of  the  Buffalo  VORTAC  (set* 
i  Figure  2-v).  During  this  •}  -e,  depat  ‘.tv.  a.- re  raft  are  usually  re- 
‘  -•*.  rictcd  to  the  initial  assigned  altitude  cf  (>,0C0  feet  MSL;  when 
the  dcpai l  ing  flight  is  beyend  the  path  of  arriving  flights,  the 
,  radar  controller  will  normally  authorise  a  hir.rer  altitude.  The 
radar  controller  will  effect  a  radar  handof?  of  the  flight  to  the 
]  ARTCC  at  or  near  the  transfer  point.  fit  is  also  possible  for  the 
>  Ruffelo  Tower  to  execute  a  radar  bandoff  with  the  ARTCC  prior  to 
:  the  transfer  point;  in  this  case,  the  Center  jaay  cliab  the  de- 
j  parture  but  cannot  alter  the  departure  route  until  the  aircraft 

‘  is  outside  the  terminal  area.) 

i  i 

;  \ 

;  j 

:  2.3  BUFFALO  »v)hER  OPERATIONS  ;  ! 

(  i 

|  A  quantitative  summary  of  Buffalo  Tower  operations  is  pro¬ 

vided  in  the  following  tables  and  figures: 

•  i 

|  Table  2-2.  Buffalo  Aircraft  Operations  and  Instrument 

Operations  for  FY78  and  FY79. 
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FIGURE  2-8.  BUFFALO  DEPARTURE  ROUTE 


TABLE  2-2.  BUFFALO  AIRCRAFT  OPERATIONS  AND  I NSTRUMRNT 
OPERATIONS  FOR  FY78  AND  FY79 


Aircraft  Operations 

1T78 

FT  79 

Air  Carrier 

71,593 

73,581 

Air  Taxi 

17,605 

21,119 

Cenaral  Aviation 

o  Itinerant 

46,294 

S3.2S4 

o  local 

14,94* 

11,780 

o  total 

61,242 

72,034 

Kllltarr 

o  Itinerant 

1,647 

1,478 

o  Local 

1,141 

2,403 

o  Total 

3,488 

3,681 

Suiucary  Totals 

o  Itinerant 

143,939 

147,432 

o  local 

16,789 

21,183 

o  Grand  Total 

160,728 

170,615 

InatTjannt  Operations 

Air  Carric-r 

o  Irinary 

76,987 

72,007 

o  Secondary 

428 

4  32 

o  Over  i'll r.hts 

2,905 

J.1S1 

o  Total 

60,320 

75.SS0 

Air  Taxi 

o  Fri-sary 

15,601 

17,086 

o  Gtton.i&ry 

131 

70S 

o  Over £  lights 

3,081 

3,380 

o  Total 

16,615 

21,174 

General  Aviation 

o  Priasry 

40.S21 

47,166 

o  Saccrrdary 

13,337 

15,663 

o  Overflights 

27,078 

32,559 

o  total 

80,936 

95,388 

Military 

o  Primary 

1 ,03i 

826 

o  Secondary 
o  Ovarflights 

9,tC9 

9,465 

l,i52 

11,392 

1,481 

o  Total 

11.772 

Susaary  Totals 

o  Triinry 

134,140 

157,035 

o  .Secondary 

22,905 

26,268 

o  Overflights 

34,416 

40,571 

o  Grand  Total 

191,463 

203,924 

Pe 


rcenr  Change 

-6.11 

♦  201 


•17.61 


♦11. St 


♦6.21 


-5.91 


♦12.51 


♦13.61 


♦  3. SI 


♦  6. SI 


Derived  froo  FAA  IIS  TF.AFFIC  ACT! V ITT  FT7S  S  FV79 


r* — — ~  - 

i 

t 

\ 

Table  2-3.  Buffalo  Tower  Aircraft  Operations  by  Pay  of  Week. 

Figure  2-9.  Buffalo  Instrument  Cperationr.  by  Tine  of  Day 
(April  25,  1980  -  Friday). 

Highlights  of  these  data  summaries  are  discussed  below. 

The  Buffalo  Tower  Cab  handled  approximately  160,000  aircraft 
operations (Buffalo  arrivals  and  d.partures)  in  FV73  and  170,000 
in  FY79. (Table  2-2).  This  increase  was  largely  attributable  to 
increases  in  air  taxi  and  general  aviation  opcr.u  ions.  The  number 
of  air  carrier  operations  decreased  by  approximately  six  percent 
from  IY7S  to  FY79.  The  traffic  mix  for  operations  handled  by  the 
Cab  in  FY78  and  FY79  were  as  follows: 


FY7S 

FY79 

/  •  ; 

Air  carrier 

491 

431 

Air  taxi 

lit 

121 

G  ene  r  &  1  avia: i on 

38* 

42  i 

Military 

21 

2% 

*Do  not  add  to  1001  due  to  rounding. 

The  Buffalo  TRACON’  handled  •.'  pro.riniat.ely  191,000  instrument 
operations  (primary,  secondary  and  overflights)  in  FY78  and 
204,000  i.i  FY79,  Again,  this  increase  was  based  on  general 
aviation  and  air  taxi  activity;  the  number  of  air  carrier 
instrument  operations  was  reduced  by  approximately  5,000 
flights  from  FY78  to  FY79.  Overflights  as  a  percentage  of 
total  instrument  operations  was  181  in  FY78  and  201  in  FY79. 
Traffic  mix  for  the  Buffalo  TRACON  during  FYVC  and  FY79  were 
as  follows: 


l 

1 

FY7P 

FY79 

Air  carrier 

J 

! 

421 

371 

Air  taxi 

101 

101 

General  aviation 

■, 

421 

471 

Military 

-At-,  t.  /;*^m  --w*. *  ’ 

* 
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61 
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TABLE  2-3.  "BUFFALO  TOWER  AIRCRAFT  OPERATIONS  BY  DAY  OF  WEEK 
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SECONDARY 

OYLRFUCHT 


AA  -  LOCAL  T1HC  -  RM 

SOWft:  DtRIVEC  FRO*  H3USLY  TRAFFIC  ICO,  APRIL  Zi,  1530 


FIGURE  2-9.  BUFFALO  INSTRUMENT  OPERATIONS  BY  TIME  OF  DAY 


1  -  Tiie  percentage  of  Military  flights  is  significantly  higher 

for  the  TRACON  owing  to  the  IF'l  responsibility  for  Niagara  (IAG). 

* 

Total  daily  Tower  traffic  exhibits  little  variability  and 
averages  approximately  SUO  operations  on  weekdays  and  400  on  week¬ 
ends  (Table  2-?).  The  two  daily  traffic  peaks  are  from  7:00-9:00 
n.m.  and  from  3:00-5:00  p.».;  a  smaller  peak  3lso  occurs  in  the 
early  evening  from  7:00-8:00  p.rc.  (Figure  2-9). 

According  to  Tower  personnel,  future  traffic  levels  will  be 
affected  by  a  decrease  in  air  carrier  service  to  Buffalo.  In  July 
1980,  two  large  carriers  were  considering  the  decrease  or  elimina¬ 
tion  of  service  to  Buffalo.  The  prime  3ir  carrier  patron  is,  and 
will  continue  to  be  U.S.  Air;  at  present,  this  airline  accounts  for 
approximately  OSt  of  all  air  carrier  traffic  3t  Buffalo.  The 
forecast  on  air  taxi  activity  is  for  continued  moderate  growth 
based  upon  the  economics  of  serving  small  end  medium  centers  more 
efficiently.  The  continual  growth  in  general  aviation  activity 
may  be  slowed  by  the  recent  increases  in  the  cost  of  aviation  fuel. 

The  future  of  military  traffic  for  Buffalo  is  dependent  upon 
the  status  of  military  operations  at  Niagara.  One  of  the  plannin* 
'decent s  for  Niagara  Tower  involves  the  installation  of  a  slave 
BRITE  radar  unit  to  improve  approach  control  coordination  with 
the  Buffalo  Tower. 

2.4  BUFFALO  TOWER  CAB/ TRACON 

i 

2.4.1  Buffalo  TRACON  ■ 

The  layout,  staffing,  operations  and  working  environment  of 
the  Buffalo  TRACON  is  presented  in  the  following: 

Figure  2-10:  Buffalo  TRACON  Floor  Plan  Showing  Controller 
i  Positions  ' 

Table  2-4:  Buffalo  TRACON  Positions,  Staffing  and  Duties. 

Table  2-5:  Summary  of  Typical  Tower  Staffing:  Cab  and 

TRACON.  !  ; 


TAELE  2-4.  BUFFALO  TRACON  -  POSITIONS,  STAFFINC  AND  DUTIE 


r  e  *  pr  r.  %  a  1 1  •  for  approach**  to  aeconiary  airport*  la 
hi*  rector 

Trtrefer*  »rrital  traffic  t©  Tower  frequency  prior 
to  tha  outer  ©arlert  (1,23) 

Pt*y.niiMe  (or  Tov©r  ar.reuta  IFI  traffic  orl|lMti*| 


TABLE  2-4.  BUFFALO  T BACON  -  POSITIONS .  STAFFING  AND  DUTIES 
(CONTINUED) 


TABLE  2-5.  SUMMARY  OF  TYPICAL  BUFFALO  TO ALA  STAFFING  CAE  AND  TRACCN 


- - Figures  2-11  Photographic' survey  of  TRACON  positions  ami 

through  2-22:  equipment. 

The  operational  nucleus  of  the  TRACON  is  based  upon  three 
radar  scope  positions: 

!  o  Departure- -West  (DEP-W) 

j  o  Arriv&l--West  (ARR-W) 

o  Arrival --East  (ARR-E) 

t 

DEP-W  handles  all  departures  while  arrivals  are  split  between 
ARR-W  and  AAR- C  depending  upon  the  aircraft's  approach  direction. 

\ 

General  auppovc  for  the  radar  controllers  is  provided  by  the 
TRACON  flight  data  position,  referred  to  as  Arrival  Data  (AD).  The 
AD  position  at  Buffalo  is  an  extrema.  active  one  concerning 
.raor.itor ing ,  coordination,  information  dissemination,  and  flight  dat 
; support  activities  (Table  2-4);  this  position  can  be  staffed  by 
•  u^o  ccnCroilero  during  peak  periods.  (Double  staffing  of  the  AD 
.•position  also  results  fren ■  FD2P  outages.  The  FDEP  ia  described 
: in  detail  in  Section  5--Flight  Data.)  Direct  "over  the  shoulder" 

: support  for  the  radar  controllers  is  provided  by  the  TRACON  Co¬ 
ordinator  (TC) ,  a  position  which;  is  staffed  approximately  30t  of 

: the  tine.  j 

.  I 

Four  official  positions  in  the  original  TRACON  operational 
'plan  are  not  staffed;  these  include  one  regular  radar  position 
: (Departure  East),  tvo  support  positions  (Departure  Data  and  De¬ 
parture  Hand-0£f),  and  one  horizontal  radar  position  (Expanded 
■Radar).  The  regular  radar  position  is  sometimes  used  for  running 
;  "surveillance  approaches"  while  the  horizontal  radar  position  is 
iused  for  training.  j 

j  TRACON  position  staffing  fop  the  five  regular  positions  is  1 
fairly  constant  throughout  the  day  (0700-2300).  For  the  mid-watch, 
staffing  is  reduced  down  to  two  controllers  including  a  Watch 
Supervisor  and  a  journeyman  radair  controller  (Table  2-S). 
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Q?  v 


Dm  ccs 


P  13  ->  • 
^SSP1 


CLOCK 

headset 

FPfcP  PRINTER 
FPEP  KEYBOARD 

v  1.1  cm  strip  fox 
TFtCO  JACKS 
TELCO  SPEAKER 
DIGITAL  CLOCK 


roiotc  interrogator  control 

PANEL 

TULCO  DIAL  AND  KEYPACK 
FLICHT  STRIP  BAY 
FLIGHT  STRIP  BIN 
FLIGHT  STRIP  HOLDERS 
ALPHANUMERIC  KEYBOARD 
TELEPHONE  HANDSET 
PENCIL  SHARPENER 
RHEOSTAT  IOR  OVEKHEA”.  LIGHT 


A.  DETROIT  SECTIONAL  CHART 

B.  PLIGHT  STRIPS 

C.  LIST  CF  UNICOM  AND  COMPANY 

radio  rrEQuiNCTEs 

D.  LIST  C?  SECONDARY  AIRPORT 
ABBREVIATIONS 


E.  AERONAUTICAL  CHART 
V.  LOCATION  IDENTIFIERS  NOTEBOOK 

G.  POSITION  LOG 

H.  SCRATCH  PAD 

I.  CHART  Or  ARTCC  SECTORS  IN 
BUFFALO  APT  A 


FIGURE  2-11. •  ARRIVAL  DATA 
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DEVICES 


! 
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1.  CONTROL  PANEL  FOR  BACKUP 

FAA  MICROPHONE 

2.  FAA  COMMUNICATIONS  PANEL 

3.  SPEAXER/HCADPHONB  VOLUME 

CONTROLS 

4.  TRANS  POM!  ER  CONTROLS 

5 .  FAA  SPEAKER 

6.  VIDEO  MAP  SELECTOR  TAN EL 

7.  DIGITAL  ALTIMETER 

«.  RIND  DIRECTION  INDICATOR 
9.  WIND  M’EEP  INDICATOR 
XO.  DIGITAL  CLOCK 


PAPER 

A.  AERONAUTICAL  CHART 

B.  POSITION  LOG 

C.  WEATHER  MESSAGE 

D.  LIST  OF  SECONDARY  AIRPORT 
DESIGNATIONS 


IX.  telco  speaker 

12.  TELCO  DIAL  AMD  KEYTACK 
IS.  RADAR  DISPLAY  AND  CONTROLS 

14.  RHEOSTAT  FOR  OVERHEAD  LIGHT 

15.  CONTROLLER'S  MICROPHONE 

16.  ARTS  TEACEAALL 

XT .  ALPHANUMERIC  KEYBOARD 
IS.  FLIGHT  STRIP  BAY 

19.  TELCO  JACKS 

20.  FAA  RADIO  JACK 


E.  LIST  OF  RADIO  FREQUENCIES 
FOR  CLEVELAND  AND  TORONTO 
UlTfC 

P.  LIST  OF  PREFIXES  FOR  AIR¬ 
CRAFT  TYPES 
C.  SCRATCH  r/.D 

I 
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1.  CONTROL  PANEL  FOR  3ACEU? 
FAA  MICROPHONE 

i.  faa  commuki cations  panel 

3.  SPCAUR/KEADPHONE  VOLIKE 
CONTROLS 

4.  TRANSPONDER  CONTROLS 

5.  BACKUP  Vi  IF  TRANSCEIVER 

6.  TELEPHONE  (’.AMDSLT 

7.  FAA  SPEAKER 

«.  VIDEO  MAT  SELECTOR  PANEL 
S.  tilCITAL  ALT  I  MET  IX 
10.  RVR  PANEL 

U.  KIND  DIRECTION  INDICATOR 
U.  KIND  SPEED  INDICATOR 

PAPER 

A.  AERONAUTICAL  CitART 

B.  POSITION  LOG 

C.  LIST  OF  ON I  COM  AND  COMPANY 
V APT 0  FF.fQPtNCTFS 

D.  t:iy  nava!  nr;  t-p.cove.ncy  table 
H.  V LATHER  MESSAGE 


IS.  RUNTfAY  21  IIS  MONITOR  PANEL 

14.  RVNVAY  S  ILS  MONITOR  PANEL 

15.  TELCO  SPEAKER 

16.  DIGITAL  CLOCK 

17.  El.ECTP.OKRITLR 

18.  TELCO  DIAL  AUD  KEYPACK 

19.  RADAR  DISPLAY  AND  CONTROLS 

20.  RHEOSTAT  FOP.  OVERHEAD  LI  GUT 
ZI.  FLIGHT  STRIP  BOX 

22.  FLIGHT  STRIP  HAY 

23.  TELCO  JACKS 

24.  APTS  TRACKBALL 

25.  ALPHANUMERIC  KEYBOARD 


P.  LIST  OF  RADIO  FREQUENCIES  FOR 

CLFVF.IANO  AND  TORONTO  ARTEC  SECTORS 

G.  SECTOR  MAN  POE F  LIST 

H.  LIST  OF  SECONDARY  AIRPORT 
DESIGNATIONS 

I.  SCRATCH  PAD 


riGUfiE  I-U,  ARRIVAL  RAPAR  1  (WEST  SECTOR) 
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DEVICES 


1.  STANDBY  SELECTOR  PANEL  FOR  FAA  FREQUENCIES 

2 .  LI CUT 

3.  ELECTRIC  OUTLET,  RHEOSTAT  FOR  OUTLET 

4.  TELCO  SPEAKER 

5.  TELCO  DIAL  AND  REPACK 

6.  TELCO  JACJ.S 


VUi=J 


devices 


I. 

CONTROL  PANEL  FCR  BACKUP 

n. 

I  AA  MICRO PH* HR 

12. 

2. 

FAN  COMMUNICATIONS  PANEL 

13. 

J. 

SPEAK rp/KE/O  PHONE  VOLUME 

14. 

CONTROLS 

J5. 

4. 

FAA  SPEAKER 

16. 

S. 

VIDEO  MAP  SELECTOR  PANEL 

17. 

6. 

ANALOG  ALTIMETER 

18. 

?. 

PVR  PANEL 

19. 

8. 

KIND  DIRECTION  INDICATOR 

9. 

KIND  SPF'LD  INDICATOR 

10. 

TELCO  SPEAKER 

paper 

A. 

aeronautical  CHART 

E. 

B. 

LIST  CF  !:•:<?  COM  AND  COMPANY 

RADIO  FREQUENCIES 

F. 

C. 

tsr.MHF.R  MESSAGB 

G. 

D. 

POSITION  LOG 

II. 

DIGITAL  ALTIMETER 

DIGITAL  CLOCK 

TELCO  DIAL  AND  TFYTACK 

RADAR  DISPLAY  AND  CONTROLS 

RHEOSTAT  FOR  OVERHEAD  LIGHT 

ARTS  TPACTIALL 

A LPH AN'JKiR I C  KEYECARL* 

TELCO  JACKS 
FAA  RADIO  JACK 


LIST  OP  RADIO  FREQUENCIES  FOR 
CU.7TLAND  AND  TC./JNTO  ARTCC  SECTORS 
LIST  OF  PREFIXES  FOR  AIRCRAFT  TYPES 
SECTOR  HAN  DOFF  UST 
SCRATCH  PAD 

LIST  OH  SECONDARY  AIKPORI 
DESIGNATIONS 


FIGURE  2-15 


ARRIVAL 


RADAR 


2 


(EAST  SECTOR) 


9 
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DEVICES 


1. 

COST  POL  PANEL  FOR  fcACEUP  FAA 

10. 

DIGITAL  CLOCK 

MtCKOPIIOSc 

11  . 

VIDEO  HAP  SELECTOR  PANEL 

2. 

FAA  C'.'Wti IC'TIOHo  PANEL 

12. 

RHEOSTAT  FOR  OVERHEAD  LIGHT 

3. 

SPEAKER/ li EAD'r  HOilE  VOLUME 

13. 

TELCO  DIAL  AND  N REPACK 

COHERES 

14. 

RADAR  DISPLAY  AI  D  CONTROLS 

4. 

TRANSPONDER  CONTROLS 

IS. 

FLIGHT  STRIP  BOX 

S. 

DIGITAL  ALTIMETER 

16. 

ARTS  TRACKBALL 

6. 

TELCO  SPEAKER 

17. 

ALPHANUMERIC  KEYBOARD 

7. 

Fa  A  speaker 

18. 

TELCO  JACKS 

8. 

KINO  DIRECTION  INDICATOR 

19. 

FAA  RADIO  JACK 

9. 

KIND  SPEED  INDICATOR 

PAPE* 

A. 

AERONAUTICAL  CHART 

D. 

LIST  OF  FREFIXES  FOR  AIR¬ 

B. 

ULIOMT  STRIPS 

CRAFT  TYPES 

C. 

LIST  OF  RADIO  FREQUENCIES 

E. 

MINIMUM  TAfECFF  VISIBILITY 

FOR  CLEVELAND  AND  TORONTO 

REQUIREMENTS 

ARTCC  SECTORS 

F. 

SECTOR  HANDC'E ?  LIST 

C. 

LIST  OF  MILITARY  CHANNEL 
RADIO  FREQUENCIES 

j  FIGURE  2-10.  DEPARTURE  RADAR  2  (EAST  SECTOR)  (NOT  STAFFED) 


DEVICES 


1.  TELCO  SPEAKER 

2.  TELCO  DEAL  AND  IEYPACK 
J.  TELCO  JACKS 


FIGURE  2-17.  DEPARTURE  KANDOFF  (NOT  STAFFED) 
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DEVICES 


1.  DIGITAL  Cl  OCR 

2.  TELCO  SPLAKER 

3.  TELCO  DIAE  AND  KEYPACK 
«.  FLIGHT  STRIP  BIN 

PAPER 


5.  RHEOSTAT  FOR  OVERHEAD  EIGHT 

6.  HEADSET 

7.  TELCO  JACKS 


A.  FLIGHT  STRIPS 

B.  SCRATCH  PAD 


FIGURE  2-18.  DEPARTURE  DATA  (NOT  STAFFED) 


DEVI  CES 


1.  STATUS  BOARD 

2.  FAA  SPEAKER 

3.  WIND  DIRECTION  INDICATOR 

4.  KIND  SPEED  INDICATOR 

5.  DIGITAL  ALTIMETER 

6.  (PAPER  COVERING  CONSOLE 
OPENING) 

2.  DIGITAL  CLOCK 
«.  VIDEO  MAP  SELECTOR  PANEL 
9.  TRANSPONDER  CONTROLS 
0.  FAA  COMMUNICATIONS  PANEL 

A?ER 


11  •  SPEAKER/HE ADi’KONE  VOLUME 
CONTROLS 

12.  FAA  RADIO  JACK 

13.  CONTROt  PANIL  FOR  BACKUP  FAA 
MICROPHONE 

14.  TELCO  JACKS 

15.  (SPACE  FOR  RADAR  CONTROLS) 

16.  ARTS  TRACKBALL 

17.  ALPHANUMERIC  KE YBOAP.n 

18.  (SPACE  FOR  RADAR  DISPLAY) 

19.  TELCO  DIAL  AND  KFYPACK 

20.  FLIGHT  STRiT  BOX 


CRASH  COORDINATION  MAT 
REFERENCE  NOTEBOOK 

FI CURE  2-19. 


EXPANDED  RADAR  (NOT  STAFFED) 
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DEVICES 

X.  TYPEKRITER 

2.  TELCO  DIAL,  KEYPAOC  AND  HANDSET 

3.  FLIGHT  STRIP  HOLDER 

4.  LAMP 

5.  TAPE  DISPENSER 


A.  SCRATCH  PAD 
8.  REFERENCE  NOTEBOOK 
C.  NOTE 

P.  time  and  attendance  record 

E.  NOTE  PAPER 

F.  FORM  7230-4 


FIGURE  2-21.  NATCH  SUPERVISOR  LG.'SK 
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i  DEVICES 

'  l.  RADAR  BEACON  CONTROL  PANEL 

|  2.  DIRECT  TELEPHONE  TO  RADAR  SITE 

1  3.  KSAN  CONTROL  PANEL 

1  4.  ARTS  COMMON  EQUIPMENT  CHANNEL  SELECTOR 

5.  FIRST  AID  KIT 

6.  PENCIL  SHARPENER 

!  PAPER 

A.  CALENDAR 

t  R.  LIST  OF  SATELLITE  AIRPORTS 

i  C.  MAP  op  SATELLITE  AIRPORTS 

i  P.  REFfRENCE  NOTEBOOKS 

,  E.  APPROACH  PUTTS 


i 


% 
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4, 2  Buffalo  Tower  Cab 

j  I  Tha  layout,  staffing,  operations,  and  working  environment  of 

'  t?he  Buffalo  Tower  Cab  is  presented  in  the  following: 

Figure  2-23:  Buffalo  Tower  Cab  Floor  Plan  Showing  Controller 
'  .  Positions. 

Table  2-6:  Buffalo  Tower  Cab- -Positions  Staffing  and  Ihities. 

I  Figure  2-24 

1  ;  through  2-31: Photographic  survey  of  cab  positions  and  equipment. 

,  I 

(Reference  Table  2-S  fOT  Typical  Cab  Staffing  by  Tine  of  Day.) 
j  Regular  Cab  staffing  (0700-2300)  involves  four  or  five  post- 

t 

tions: 

,  i 

’  o  Clearance  Delivery  (CD) 

;  i  o  Flight  Data  (FD)  j 

j  o  Ground  Control  (GC)  : 

! 

L  o. .  .Lop.pl  Control  (LC) 

o  Cnb  Coordinator  (CC.)  (whenever  possible) 

The  Assistant  Lccal  Control  (AL)  position  is  not  staffed. 

The  FD  position  is  usually  staffed  by  the  least  experienced  con¬ 
troller  (a  trainee  or  developmental)  (Section  2.5).  The  CD  and  FD 
positions  are  combined  frequently  during  the  day  to  pernit  control- 
:  ler  breaks. 

i  |  In  the  event  the  CD  position  is  not  staffed,  GC  performs  the 

necessary  clearance  functions;  this  activity  does  not  involve  a 
'  change  in  physical  position.  The  GC  will  monitor  the  CD  frequency 
and  organize  flight  data  (Section  5)  accordingly  at  his  position. 

Mid-watch  staffing  in  the  Cab  usually  involves  two  ct. .t. oilers 
at  the  LC  and  FD  positions  (Table  2-5). 
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FIGURE  2-23.  BUFFALO  TOWER  CAB  FLOOR  rLAN  SHOWING  CONTROLLER 


TABLE  2-6 r  BUFFALO  Tu'.  HR ' CAB  -  ■POSITIONS,  STAFFING  AfiD  DUTIES 


TABLE  2-6.  BUFFALO  TOWER  CA3  -  POSITIONS,  STAFFING  AND  DUTIES  (CONTINUED) 
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DEVICES 


1. 

RHEOSTAT  Fan  OVERHEAD  LIGHT 

12. 

FLIGHT  STRIP  HOLDER  FOR 

2. 

SWITCH  FOR  OVERHEAD  LIGHT 

MESSAGES 

3. 

FM  SPEAKER 

13. 

TELCO  DIAL  AND  KEVPACK 

4. 

FUEP  SELECTOR  SWITCH 

14. 

ELECTROWRITER 

5. 

CONTROL  PANEL  FOR  BACKUP 

13. 

ALPHANUMERIC  KEYBOARD 

FAA  MICROPHONE 

16. 

ARTS  ENTER  BUTTON,  PEM 

6. 

DIGITAL  CLOCK 

STICK 

7. 

TELCO  SPEAKER 

17. 

FLIGHT  STRIP  HOLDERS 

*. 

INK  FOR  ELECTR05TR1TER 

IS. 

FLIGHT  STRIP  P-OX 

9. 

CCNRAC  MONITOR 

19. 

CONTROLLER’S  MICROPHONE 

30. 

FEEP  PRINTER 

20. 

FAA  RADIO  JACK 

11. 

FAA  COMMUNICATIONS  PANEL 

21. 

TELCO  JACKS 

PAPER 

A. 

mrr hence  notebooks 

D. 

AERONAUTICAL  CHART 

B. 

LIST  OF  A I R POUT/ A i RCRAFT 

E. 

POSITION  RELIEF  BRIEFING 

ABBREVIATIONS 

CHECK  LIST 

C. 

INFORMATION  GUIDE  FOR  PIPER 
AIRCRAFT 

F. 

FLIGHT  STRIPS 

FIGURE  2-24.  CLEARANCE  DELIVERY 
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C0r,TR (‘HEP'S  MICROPHONE 

ru.irrROhRiu.R  pailr  roll 

rp-’CII.  HOLDER 

r.vn» 

PENCIL  SHARPENER 
CONTROL  r.*.N£L  FOR  BACrUP 
FAA  MICROPHONE 
TLLCO  SPtACFK 

RHEOSTAT  FOR  OVFPJiEAD  LIGHT 
FAA  C0N31UKI CAT  1  CHS  PANEL 


10.  DIO  UAL  ALTIMETER 

11.  DIGITAL  CLOCK 

12.  TELCO  KEvr ACK 

15.  KIND  miiLCTTO';  INDICATOR 
14.  HIND  SPEED  INDICATOR 

is.  rusE  tor  overhead  light 

16.  SWITCH  TOR  ovr '..HEAD  light 

17.  LIGilT  RHEOSTAT  FOR  KIND 
INDICATORS 

38.  TAX  RADIO  JACK 
19.  TELCO  JACKS 


A.  MESSAGE  CONCERNING  REPAIRS 
TO  CATC  IS 

e.  HA?  OF  CATS  LOCATIONS 

C.  REFERENCE  MATERIAL 

D.  SCRATCH  PAD 


E.  HAP  Or  FIDO* AT  LENGTHS  FROM 
VAXlyAT  INTERSECTION’ 

F.  POSITION  RLLIEF  BRIEFING  CHFCK 
LIST 

G.  F.HESCI-NCY  ALERT  COLES 

H.  LIST  OF  UNICOM  AND  COMPANY 

radio  frequent;  US 


FIGURil  2-16.  GROUND  CONTROL 
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1. 

RRITE  RADAR  DISPLAY 

7. 

CLIP  FOR  NOTES 

2 . 

BRfTE  RADAR  CONTROL  PANEL 

e. 

VIDEO  MAP  SELECTOR  PANEL 

S. 

ALPHANUMERIC  CONTROL  PANEL 

9. 

PLIGHT  STRir  BAY 

4. 

RHEOSTAT  FOR  OVERHEAD  LIGHT 

10. 

TELCO  KEYPACK 

S. 

FUSE  FOR  OVERHEAD  LIGHT 

n. 

TELCO  OACES 

6. 

SWITCH  FOR  OVERHEAD  LIGHT 

12. 

PLIGHT  STRIP  BIN 

PAPER 

A. 

POSITION  IOC 

E. 

HOURLY  KF.AIiif.P  REPORT 

C. 

FLIGHT  STFIPj 

FIGURE  2-27.  ASSISTANT  LOCAL  CONTROL  (NOT  STAFFED) 
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1. 

PVR  PANEL 

12. 

DIGITAL  CLOCK 

J. 

TELCO  SPEAKER 

15. 

WIND  DIRECTION  INDICATOR 

3. 

FAA  SPEAKER 

1<. 

KIND  SPEED  INDICATOR 

4 

CONTROL  PANEL  FOR  BACKUP  FAA 

15. 

LIGHT  RHEOSTAT  FOR  WIND  INDICATORS 

MICROPHONE 

16. 

RUNWAY  23  APFROACH  LIGHT 

S. 

NON-STAGE  ill  VFR  OPERATION 

CONTROL  PANEL 

COUNTER 

17. 

RUNWAY  32  REIL  CONTROL  SWITCH 

6. 

RUNWAY  5  APPROACH  LIGHT 

18. 

CONTROLLER’S  MICROPHONE 

CONTF.OL  PANEL 

19. 

INSTRUMENT  APPROACH  COUNTER 

7. 

FIELD  LIGHTING  CONTROL  PANEL 

20. 

ALS  ENGINE  GENERATOR  REMOTE 

8. 

FLIGHT  STRIP  BIN 

CONTROL  PANEL 

9. 

FAA  COMMUNICATIONS  PANEL 

21. 

FAA  RADIO  JACK 

10. 

TELCO  KEYPACK 

22. 

TELCO  JACKS 

IX. 

DIGITAL  ALTIMETER 

23. 

EMERGENCY  TELEPHONE 

PAPER 

A. 

MINIMUM  TAJCEOFP  VISIBILITIES 

H. 

SUNRISE/SUNSET  TABLE 

CHART 

I . 

POSITION  LOG 

B. 

LIST  OF  PREFIXES  FOR  AIRCRAFT 

J. 

INSTRUMENT  TRAFFIC  COUNT 

TYTE3 

MINI HUMS 

C. 

REFERENCES  FOR  SIMULTANEOUS 

K. 

CHECK  LIST  FOR  AIR/GROUND 

LAHOINGS  OK  INTERSECTING 

COMMUNI CATION  RECORDER 

RUNWAYS 

L. 

INSTRUCTIONS  FOR  USE  OF  HIRL, 

D. 

BUP  NAVAIDS  FREQUENCY  TABLE 

RCLS,  TDZL,  MIF.L  AND  REIL 

E 

POSITION  RELIEF  BRIEFING 

M. 

INSTRUCTIONS  FOR  USE  OF  ALS  AND  SFL 

CHECK  LIST 

N. 

LIST  OF  UNICOM  AND  COMPANY 

F. 

SCRATCH  PAD 

RADIO  FREQUENCIES 

G 

EMERGENCY  ALERT  CODES 

0. 

EMERGENCY  INFORMATION  GUIDE 

FIGURE  2-28-  LOCAL  CONTROL 


DEVICES 


1. 

LAKE 

12. 

ATIS  SPEAKER 

2. 

TELCO  SPEAKER 

15. 

RHEOSTAT  FOR  OVERHEAD  LIGHT 

5. 

TElXO  DIAL  a;;d  teypack 

14. 

FUSE  FOR  OVERHEAD  LIGHT 

4. 

TELEPHONE  HANDSET 

IS. 

SNITCH  FOR  OVERHEAD  LIGHT 

S. 

TELCO  JACKS 

16. 

ANALOG  ALTIMETER 

6. 

VOT  PANEL 

17. 

LIGHT  SWITCH  FOR  ALTIMETER 

7. 

ATIS  RECORDING  CONTROLS 

18. 

ATIS  MICROPt'CNE 

8. 

STANDEE  SELECTOR  PANEL 

19. 

BULLETIN  Pa».RD 

FOR  FA A  FREQUENCIES 

20. 

HOLE  PUNCH 

9. 

OUT-CF- SERVICE  PARKER 

21. 

TAPE  DIGPENIER 

10. 

RECORDER  STATE’S  PANEL  FOR 

22. 

MS AM  SPEAKER 

A I P /GROUND  CCHX'JN I CAT I ONS 

25. 

KSAW  CONTROL  PANEL 

11. 

HEADSET  POUCH 

24. 

TYPEWRITER 

PAPER 

A. 

LIST  OF  INTERCOM  NUMBERS 

r  . 

NOTAM 

B. 

REFERENCE  NOTE  SOCK 

G. 

RF.COF.D  OF  ATIS  MESSAGE 

C. 

MIND  CHILL  TABLE 

H. 

APPROACH  PLATES 

D. 

POSITION  PELIEF  BRIEFING 

I  . 

FORM  7250-4 

OifiCA  LIST 

J. 

DETROIT  SECTIONAL  CHART 

E.  RAG  ra  CLEAN  ATIS  BOARD 

FIGURE  2-29.  CAD  COORDINATOR 
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DEVICES 

1.  storage  cabinet 

2.  FIRE  EXTINGUISHER 

3.  FIRE  ALARM  MONITOR  PANEL 


FIGURE  2-30.  COFFEE  AREA  AND  FIRE  ALARM  MONITOR  PANEL 


nr . .  ' 

4  . 

:2.5  -CONTROLLER  INFORMATION 

|  Controllers  at  the  Buffalo  Tower  are  classified  in  one  of  the 

following  categories: 

o  Trainee, 
o  Developmental. 

0  Journeyman-- "ull  Performance  Level  (FPL), 
o  Full  Facility  Hated. 

Each  controller  belongs  to  a  "team"  normally  composed  of  a 
supervisor,  four  journeymen  and  two  trainees.  Training  require- 

I 

menv.s  for  journeymen  involve  two  over-the-shoulder  evaluations  per 
year,  usually  with  one  of  each  in  the  Cab  and  TRACON. 

A  survey  of  controller  turnover  at  Buffalo  revealed  a  67% 
turnover  rate  over  the  past  eight  years.  Many  controllers  leaving 
Buffalo  receive  assignments  at  Level  V  facilities  in  New  York  City 
or  Pittsburgh. 

Conversations  with  various  Buffalo  controllers  over  several 
days  revealed  one  common  complaint  focusing  on  the  FDEP  equipment; 
major  criticisms  related  to  the  slow  printing  speed  and  the  fre¬ 
quent  occurrences  of  FDEP  outages. 


{ 
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3.  EQUIPMENT 


This  section  describes  equipment  in  the  Buffalo  Tower  Cab  and 
TRACON  to  be  considered  in  the  design  of  the  Consolidated  Cab  Dis¬ 
play  (CCD)  and  the  Flight  Data  Display  (FFD).  These  descriptions 
are  from  the  controller's  point  of  view.  The  locations,  users, 
manner  of  use,  and  a  picture  are  presented  for  each  type  of  equip¬ 
ment  described. 


3.1  TIME  AND  WEATHER  INFORMATION 

Time  and  weather  information  is  available  from  the  console 
clocks,  the  altimeters,  the  wind  speed  and  direction  indicators, 
the  Runway  Visual  Range  (RVR)  panels,  and  the  radar  displays.  The 
locations  of  this  equipment  in  the  Cab  and  TRACON  are  shown  in 
^Figures  3-1  and  3-2  respectively. 


3.1.1  Time:  Console  Clock 
a)  Locations  (Figures 
Console  CFock 
!  Local  Control  (LC) 

Ground  Control  (GC) 

j 

;Clearence  Delivery  (CD) 

;  Departure  Data  (DD) 
Departure  Rndar-2  (DEP-E) 

* 

Arrival  Radar-2  (ARR-E) 
Arrival  Radar-1  (ARR-W) 
Departure  Radar-1  (DEP-W) 
Arrival  Data  (AD) 

Expanded  F.adar  (ER) 


(Figure  3-3),  Rad a r  Display 
3-1,  3-2) 

Radar  Display 
‘  Assistant  Local  (AL) 

l 

Clearance  Delivery  (CD) 

;  Departure  Radar-1  (DEP-E) 

Arrival  Radar-2  (ARR-E) 

i 

;  Arrival  Radar- 1  (ARR-W) 

1 

;  Departure  Radar-1  (DEP-W) 
Expanded  Radar  (ER) 

i 

> 

l 


t 

t 


a  console  clock 

B51  WIND  INSTRUMENT 
am  PANEL 


o  RAOAR  DISPLAY 
Q  ANALOG  ALTIMETER 
Q  DIGITAL  ALTIMETER 


FIGURE  3-1.  LOCATION  OF  WEATHER  EQUIPMENT,  CLOCKS,  AND  RADAR 
DISPLAYS  IN  CAB 


-  A 


a 

COIvSOLE  CLOCK 

0  RADAR  DISPLAT 

E3 

WIND  INSTRUMENTS 

O  ANALOG  ALTIMTITR 

a 

RVR  PANEL 

B3  DIGITAL  ALTIK2TER 

i 


FIGURE  3-2.  LOCATION  OF  WEATHER  EQUIPMENT,  CLOCKS,  AND  RADAR 
DISPLAYS  IN  TRACON 


FIGURE  3-3.  CONSOLE  CLOCK  AT  LOCAL  CONTROL 
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. b)  Users 

j 

Tine  is  used  by  the  controllers  to  reference  events  for  the 
record,  coordinate  traffic  flow  and  to  give  pilots  time  checks. 

In  the  Cab,  the  Controller-in-Charge  (CIC)  at  the  Cab  Coordinator 
1 (CC)  position  (Figure  3-1),  uses  time  when  logging  items  on  the 
Daily  Record  of  Facility  Operation  (FAA  Form  7230-4,  Figure  3-4) 
land  when  scheduling  breaks  and  work  shifts.  (Actually,  the  CC 
position  is  staffed  with  either  a  CIC  or  Cab  Supervisor  (CS) ,  de¬ 
pending  on  the  level  of  the  person  occupying  it.  For  the  purposes 
of  this  report,  CS  and  CIC  are  used  interchangeably.)  The  CIC  may 
obtain  tine  from  any  clock  in  the  Cab,  but  usually  uses  the  console 
clock  at  GC.  LC  uses  the  time  to  provide  adequate  separation  for 
smaller  aircraft  arriving  or  departing  behind  heavy  aircraft  and 
for  all  aircraft  arriving  and  departing  when  the  radar  is  out  of 
Iservice.  LC  occasionally  gives  pilots  time  checks.  He  obtains 
;time  from  either  the  console  clock  at  his  position  or  the  BR1TE 
radar  display.  GC  requires  tine  information  for  occasional  time 
•checks  and  when  gate  hold  procedures  are  in  effect.  In  the  latter 
case,  after  being  informed  of  a  delay  by  CD,  a  pilot  nay  try  to 
hasten  his  departure  by  contacting  GC  und  asking  permission  to 
start  his  engines  before  the  scheduled  time.  GC  needs  to  know  the 
current  time  as  well  as  the  aircraft's  engine  start  time  to  know 
if  the  request  can  be  granted.  GC  has  access  to  the  BRITE  radar 
idisplay  and  the  console  clock  at  his  position.  Flight  data  (FD) 
needs  time  information  to  determine  when  to  record  the  hourly  ATIS 
imessage.  He  also  needs  the  time  to  update  flight  strips  that  are 
jnot  activated  within  1.5  hours  of  the  proposed  departure  time.  FD 
icalls  the  Flight  Service  Station  (FSS),  when  the  1.5  hour  limit  is 
jreached,  to  cancel  or  update  the  flight  strips.  When  the  time  is 
Jupdated,  F.l  writes  the  time  on  the  flight  strip.  He  can  obtain 
itime  from  the  CON  RAC,  display,  or  the  console  clocks  *»  I  or  CD. 

| CD  needs  tine  information  for  frequent  pilot  tira*-  me  •„  and  to 
monitor  th?  depaiture  flight  strips.  Any  that  a.  roach  tae  1.5 
jhour  delay  are  returned  to  FD  to  be  updated.  CD  also  needs  time 
■information  during  Gate  Hold  Procedures  and  for  Flow  Control 


purposes,  to  give  pilots  expected  engine  start  times.  When  this 

information  is  given  to  a  pilot,  the  current  time  is  also  issued. _ 

CD  can  obtain  time  from  the  CONRAC  monitor  or  the  console  clock  at 
his  position. 

In  the  TRACON,  the  Watch  Supervisor  (WS)  uses  time  for  sche¬ 
duling  and  to  count  flight  strips  on  the  hour.  For  these  purposes, 
the  supervisor  way  use  the  wall  clock  to  the  left  of  AD,  or  a  wrist 
watch,  both  giving  local  time.  The  arrival  radar  controllers  issue 
tir.c  to  aircraft  when  they  arc  in  a  holding  pattern,  as  well  as  the 
time  they  can  expect  further  clearance.  If  the  radar  is  out  of 
service,  they  use  time  to  sequence  approaches.  The  arrival  radar 
controllers  wriie  the  time  of  initial  contact  on  the  flight  strip, 
and  at  their  discretion,  the  time  the  aircraft  is  cleared  for  an 
approach.  The  time  a  pilot  cancels  an  IFR  flight  plan  is  also 
\ logged  on  the  flight  strips.  The  Departure  Radar  controller  writes 
the  tine  of  initial  contact  with  an  aircraft  on  a  flight  strip. 

All  the  radar  positions  have  access  to  time  information  from  their 
'racUr  .screens  as  well  as  the  console  clocks  at  their  positions. 

The  .M)  position  needs  time  information  to  update  flight  strips, 
ta  monitor  times  of  arrivals,  and  to  give  flow  control  for  spacing 
,  arrivals  from  the  Center.  AD  also  relays  clearances  from  satellite 
airports  to  the  FS5  and  must  monitor  the  "clearance  void  tine"  for 
these  aircraft.  AD  uses  the  console  clock  at  this  position  for 
i these  purposes.  \ 

!  c)  Discussion 

.  l 

!  The  console  clocks  in  the  Cab  and  TRACON  are  all  driven  and  set 
independently  and  are,  therefore,  less  consistent  than  the  time 
displayed  on  the  ARTS,  which  is  entered  into  the  entire  system  from 
a  single  source.  Due  to  their  greater  accuracy,  many  controllers 
‘prefer  to  obtain  time  from  the  radar  displays.  In  the  Cab,  how¬ 
ever,  most  controllers  use  the  console  clocks  as  they  are  visible 
ifrora  further  away  and  are  less  susceptible  to  glare  than  the  radar 
(screens.  All  the  Cab  console  clocks  are  identical  to  the  one  shown 

,in  Figure  3-3. 

I 


_  In  the  TRACON,  the  radar  controllers  generally  obtain  tiir.e 
from  the  ARTS  except  when  the  system  is  down  fer  maintenance.  The 
[console  clocks  at  the  Arrival  Radar  positions  have  a  12-hour  dis¬ 
play  (Figure  3-5),  making  their  use  slightly  nore  difficult.  The 
other  console  clocks  have  a  24-hour  display  (Figure  3-6).  The 
console  clocks  at  AD,  DEP-’ri,  DEP-E,  DD  and  ER  are  equipped  with 
rheostats  to  adjust  the  readout  illuminator.  These  clocks  also 
nave  a  color  coded  seconds  display,  a  different  color  for  every 
15  seconds,  indicating  time  to  the  nearest  quarter  minute,  as 
'required  by  FAA  regulations  when  controllers  issue  time. 


3.1.2  Eavometric  Pressure;  Analog  Altimeter  (Figure  3-7),  Digital 
Altimeter  (Figure  3-S),  Radar  Display 

;  a)  Locations  (Figures  3-1, ‘3-2) 

Analog  Altimeter  Digital  Altimeter  Radar  Display 


cc 

LC 

AL 

ARR-E 

GC 

CD 

J 

DEP-W 

DEP-W 

APR  -Vv 

ARR-W 

ARR-E 

ARR-E 

■ DEP-E 

DEP-E 

[ER 

ER 

t  b)  Users 

;  Altimeter  readings  are  issued  to  pilots  when  requested  by  a 

pilot,  when  required  if  the  ATIS  code  is  not  given,  or  when  there 

.is  a  change  in  the  altimeter  reading  of  0.01  inches  or  more  from 

{ 

the  value  recorded  on  the  ATIS.  In  the  Cab,  CD  issues  the  alti¬ 
meter  reading  to  pilots  of  departing  aircraft  that  do  not  have  the 
i ATIS  code.  He  obtains  this  information  by  looking  at  the  CON,  AC 
[display  or  from  FD,  who  records  the  ATIS  message.  FD  uses  the 
[altimeter  reading  from  the  Weather  Service  Forecast  Office  (WSFO) 
[Surface  Aviation  heather  Report  (SA),  issued  hourly,  or  the  Special 
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■Surface  Aviation  Heather  Report  (SP)  ,  is*  1  when  weather  changes 
occur,  for  the  ATIS  message.  He  also  observes  the  altimeter  at  GC 
occasionally  to  make  sure  the  ATIS  figure  is  within  0.02  inches  of 
,the  current  reading.  GC  and  LC  use  their  altimeters  mainly  to  get 
an  indication  cf  weather  changes.  Occasionally,  they  relay  the 
readings  to  pilots,  if  requested  or  if  a  change  has  occurred  since 
the  last  ATIS  recording. 

The  TRACON  radar  conv.  .ir-s  issue  altimeter  readings  to  pilots 

upon  request,  and  the  Arrive  l  lar  controllers  issue  the  inferma* 

»  .  / 

tion  to  pilots  of  arriving  aircraft  that  do  not  have  the  ATIS  code 
or  if  a  change  has  occurred  since  the  last  ATIS  recording.  Noticing 
improper  altitude  readings  on  the  ARTS,  radar  controllers  may  also 
issue  altimeter  readings  to  pilots  suspected  of  having  incorrect 
altimeter  settings. 

c)  Discussion 

In  the  Cab,  controllers  tend  to  use  the  digital  altimeters, 
because,  they  are  easier  to  read  than  the  radar  display  values. 

Ihey  do  compare  the  actual  and  ATIS  figure  so  they  know  when  a  new 

ATIS  is  necessary  or  when  they  ne^d  to  issue  the  actual  readings. 

The  WSFO  also  monitors  the  altimeter  setting  and  issues  an  SP  mes¬ 
sage  if  a  change  of  0.02  inches  occurs  withi.'  the  hour.  The  con¬ 
trollers  still  monitor  the  reading  however  in  case  the  weather 
message  is  delayed  or  the  change  is  sudden. 

TRA.CC;.’  controllers  prefer  to  cb<ain  altimeter  readings  from 
the  ARTS  because  of  its  accessibility.  They  observe  the  digital 
altimeters  occasionally  to  make  sure  the  ARTS  reading  is  current. 
When  changes  of  0.01  inches  or  mors  occur,  they  issue  the  actual 

reading  to  p’lot.  If  they  notice  a  change  of  0.02  inches  or  more, 

the  Watch  Supervisor  is  notified.  He  changes  the  ARTS  value  and 
'notifies  FD  to  record  a  new  ATIS. 

The.  digital  altimeters  have  rheostats  to  adjust  the  intensity 
of  the  display.  The  2  analog  altimeters,  at  Ci  and  AR-2,  have 
light  switches  to  illuminate  the  dial.  The  analog  altimeters,  how¬ 
ever,  are  used  only  if  there  is  a  disparity  between  the  digital 
instruments  and  the  weather  reports. 
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a)  Lccations  (Figures  3-1,  3-2) 

LC 

i  t  } 

GC 

DEP-W 

ARR-K 

ARR-E 

DEF-E 

ER 

b)  Users 

Wind  iiformatio n  is  used  by  controllers  to  relay  to  pilots, 
determine  runways  in  us-',  vector  aircraft  and  to  get  indications 
•of  weather  changes.  The  *~TC  uses  wind  information  to  sequence 
^traffic  flov  anti  to  determine  which  runway  to  use.  Me  obtains  this 
iniorn.it ion  from  the  SA  or  SP  messages  or  the  wird  instruments  at 

GC.  LC  uses  his  wind  instrument  to  issue  current  wind  information 

* 

before  clearing  an  aircraft  for  landing  and  upon  a  pilot’s  re¬ 
quest.  GC  issues  wind  direction  and  velocity  upon  a  pilot’s  re- 
quest  and  tj  uir craft  departing  on  the  secondary  runways.  GC 
obtains  thi-.  information  from  the  instruments  at  his  position.  FD 
uses  wind  L ’.format  ion  when  recording  the  ATIS  message.  He  usually 
obtains  the  information  from  the  hourly  weather  reports,  but  m.3y 
use  the  instruments  at  GC  if  that  portion  of  the  weather  message 
is  unreadable,  CD  issues  wind  information  to  pilots  who  do  not 
•give  the  ATiS  code  or  to  those  who  request  wind  information.  He 
•gets  the  wind  information  from  the  written  record  of  the  ATIS 
message  at  'he  CC  position  (Figure  3-9),  by  asking  FD,  or  by  look¬ 
ing  at  GC’s  instruments. 

In  the  TRACGN,  the  US  technically  needs  wind  information  be- 
*  ‘cause  he  is  responsible  for  determining  t!  •  runway  in  use.  This 
; responsibility ,  however,  is  usually  deler  *  to  the  CIC.  The 
NS  does  use  wind  information  to  verify  tut!  i he  active  runway  is 


3-15 


T’yp’w 


'rtZW' 


Ficunr. 


3-fl.  WIND  IN’GTRU’TNTS  AT  LOCAL  CONTROL 


3-14 


v*:: 

nr.  A 

i*  -*A 

f  -/gA 

'  ■  ■  -J 


f 

r;-  ;-•  ;  i 

:*'■:■ .  ■  f 


M  ... 

/j  -U. 


■  ;t  ,* /? fjt' r  J  rvV- • 
.■-  '  V.««Y  * 


«  jn  j 


f  *7  *- 


1 

!  1 


1  FIGURE  3-9.  WRITTEN  RECORD  OF  ATIS  MESSAGE  AT  CAB  COORDINATOR 
j  POSITION 


appropriate  and  to  be  aw  re  of  a  wind  shift  that  would  require 
a  runway  change  and  his  coordination  with  the  A.RTCC. 

He  obtains  wind  information  from  the  SA  or  SP  reports  or  the 
wind  instruments  at  any  radar  position.  AD  uses  wind  information 
‘to  relay  to  other  facilities,  such  as  secondary  airports,  upon 
their  request.  He  obtains  this  information  from  the  instrument 
at  DEP-W.  Tho  radar  controllers  use  wind  information  to  compen¬ 
sate  for  wind  when  vectoring  aircraft.  This  is  done  primarily 
,by  the  Arrival  Radar  controllers,  who  use  either  the  instruments 
at  their  positions,  or  the  WSFOs  Winds  Aloft  Report  (Figure  3-10) 
‘issued  twice  a  day  and  posted  between  ARR-W  and  ARR-E.  The  Ar¬ 
rival  Radar  controllers  also  issue  wind  information  to  pilots 
who  do  not  give  the  ATIS  code  upon  initial  contact.  the 

radar  controllers  issue  wind  upon  a  pilot's  request. 

1  c)  Discussion 

i  The  wind  instruments  provide  analog  velocity  and  direction 
information  from  a  single  anemometer  and  vane  located  approximately 

1 f CO  ft  due  east  of  the  intersection  of  the  runways.  There  arc 

» 

alio  L  wind  cocks  on  the  field,  one  at  the  anemometer,  the  other 
at  the  I SG  building. 

The  Winds  Aloft  Report  contains  wind  speed  and  direction  in¬ 
formation  from  1000  feet  to  16,000  feet  AGL  in  1000-foot  incre¬ 
ments.  Some  controllers  use  this  when  vectoring  aircraft  if 
significant  differences  exist  between  instruments  and  the  report. 
Most  controllers,  however,  prefer  the  instruments  because  the  in¬ 
formation  is  more  timely. 

3.1.4  Runway  Visibility:  Runway  Visual  Range  (RVR)  (Figure  3-11) 
a)  Locations 
LC 

ARR-W 

i 

ARR-E 
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FIGURE  3-11.  RUNWAY  VISUM.  RANGE  PANEL  AT  LOCAL  CONTROL 
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5  . b)  Users 

t 

!  Runway  visibility  information  is  issued  to  pilots  whenever 
jthe  RVR  reading  is  6000  feet  or  less  or  the  prevailing  visibility 
is  1.5  miles  or  less.  During  marginal  conditions,  LC  and  the 
'Arrival  Radar  controllers  observe  the  P.VP.  panels  approximately 
.once  every  minute.  Arriving  aircraft  are  given  the  touchdown, 
midpoint,  and  rollout  RVR  values  by  the  Arrival  Radar  controllers 
!usually  upon  initial  contact,  but  otherwise  at  some  time  while 
,  under  their  control.  LC  gives  the  arriving  aircraft  the  three  RVR 
lvalues  upon  initial  contact  with  the  aircraft  and  again  when  it  is 
iabout  a  mile  from  touchdown.  Departing  aircraft  are  given  the 
, midpoint  and  rollout  RVR  values  by  LC  prior  to  being  cleared  for 
.takeoff. 

*  ! 
c)  Discussion 

The  three  transmissometer s  are  located  at  the  touchdown  posi¬ 
tions  of  runways  5  and  23  and  southwest  of  the  runway  inter¬ 
section  (Figure  3-12).  When  runway  23  is  in  use,  the  touchdown  I 

RVR  for  5  becomes  the  rollout  RVR  for  runway  23.  Similarly,  whe-n 
.  -* 

runway  5  is  in  use  the  touchdown  RVR  for  23  becomes  the  rollout 
RVR  for  runway  5.  The  RVR  panels  are  usually  left  on,  even  when 
visibility  is  unrestricted.  The  RVR  panels  show  the  readings  in 

: 200-foot  increments  from  600  feet  to  3000  feet  and  500-foot  in- 

I  ‘ 

cremcnts  from  3000  to  6000  feet  (shown  in  units  of  100's  of  feet 
:with  a  or  indicating  the  actual  visibility  is  greater  or 

less,  respectively,  than  what  is  given).  These  panels  have  status 
indicators:  an  "EM  displayed  means  there  is  an  error  in  the  sys¬ 
tem  and  a  "T"  means  the  system  is  being  tested  by  Airways  Facilities 
j(AF).  There  are  also  six  indicator  lights.  Three  of  them  are 
^labeled  "3",  "4”,  and  "5"  to  indicate  the  intensity  of  the  runway 
(lights.  Two  others  are  labeled  "D"  and  "N"  to  show  if  the  trans- 
mis  someters  are  sensing  day  or  night  conditions.  These  5  lights 
]give  the  controllers  an  indication  that  the  system  is  working 
properly,  as  well  as  the  runway  lights  being  set  correctly  for 
ithe  current  weather  conditions.  The  sixth  light  is  a  visual  alarm 
•Jihat  indicates  if  the  reading  has  reached  or  gone  below  the  Alarm 


-  \ 
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Setting.  This  feature,  which  is  combined  with  an  aural  alarm,  is 
not  used  regularly;  the  alarm  setting  is  usually  set  at  "00"  (for 
zero  feet  visibility).  The  panels  also  have  an  illuminator  knob 
to  vary  the  brightness  Intensity 1  of  the  displayed  values. 

The  controllers  rarely  make  adjustments  to  the  display  and 
limit  their  use  of  it  to  reading  the  indicated  RVR  values. 

3.2  CONTROL  PANELS 

i  The  following  panels  are  used  to  control  some  of  the  visual 
NAVAIDs  and  radio  communications  equipment  at  Buffalo.  They  are 
located  at  CC,  LC,  GC,  CD  in  the  cab  and  at  the  TC  and  radar 
positions  in  the  TRACON.  Figures  3-13  and  3-14  identify  and  show 
the  locations  of  these  control  panels.  This  section  includes  a 
description  of  the  control  panels  and  the  users  of  each. 

; 3 . 2 . 1  Field  Lighting  Control  Panel  (Figure  3-15) 

. 9)  Location  (Figure  3-13) 

LC  . 

b)  Description 

This  panel  has  seven  on/off  switches  and  four  control  knobs 
that  control  runway's  5  and  23  Highway  Intensity  Runway  Lights 
(HIRL) ,  Centerline  Lights  (CL),  and  Touchdown  Zone  Lights 
(TDZ);  and  the  runway's  14  and  32  Medium  Intensity  Runway  Lights 
:(MIRL);  and  a  major  portion  of  the  taxiway  lights.  To  operate 
the  lighting  system,  the  four  intensity  knobs  are  turned  to  their 
lowest  setting  (to  avoid  overloading  the  system  when  they  are 
; initially  turned  on)  and  the  power  switch  (located  directly  above 
each  of  the  knobs)  corresponding  to  the  desired  lighting  is  activa¬ 
ted.  Then,  the  desired  intensity  is  selected.  A  single  switch, 
located  below  the  TDZ  light  intensity  control  knob,  is  used  to 
(select  the  TDZ  lights  for  either  the  approach  end  of  the  runway  5 
ior  approach  end  of  runway  23.  The  taxiway  switch,  on  the  left 
(side  of  the  panel,  activates  the  taxiway  lights  for  most  of  the 
[airport.  A  small  portion  of  the  taxiway  lights  in  the  northwest 
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corner  of  the  airport,  near  the  approach  end  of  runway  14  and  the 
FSS  building,  tu»u  on  automatically  with  light  sensors.  The 
seventh  switch  on  this  panel,  in  the  lower  left  corner,  is  ap¬ 
parently  nonfunctional. 

c)  Users 

LC  uses  this  control  panel.  For  night  operation,  the  lights 
are  turned  on  at  sunset  and  off  at  sumise.  A  sunset  and  sunrise 
table  is  posted  at  LC  (Figure  3-16)  to  determine  the  exact  times 
of  operation.  To  operate,  the  controller  turns  on  the  switches 
for  the  HIRL,  CL  and  TDC  lights  for  runways  5  and  23,  selects  the 
. TDZ  for  either  runway  S  or  23  and  sets  the  light  intensities  ac¬ 
cording  to  the  regulations  in  Air  Traffic  Control  (7110. 6SB) . 

For  controller  reference,  actual  portions  of  these  regulations  are 
posted  at  LC.  All  thti *  parts  of  runways  5  and  23  lighting  system 
are  set  at  the  same  intensity,  unless  a  pilot  requests  a  specific 
change  (these  requests  are  usually  for  an  increase  in  HIRL  intensity 
When  runways  5  and  23  lighting  system  is  activated  so  are  the 
taxiway  lights  and  runway  14  and  32  MIRL.  The  latter,  however, 
are  usually  set  at  a  lower  intensity.  The  field  lighting  system 
is  turned  on  during  the  day  when  requested  b>-  a  pilot  or  mainten¬ 
ance,  when  the  visibility  is  restricted,  and  consistent  with  regula¬ 
tions  in  7110. 65B.  Pilot  requests  are  received  directly  by  LC,  oi 
sometimes  through  an  Arrival  Radar  controller,  when  ho  is  vectoring 
an  aircraft  in  and  the  pilot  wants  the  lights  flashed  to  identify 
the  runway.  The  Niagara  Frontier  Transportation  Authority  (NFTA) 
is  responsible  for  maintenance  p/td  requests  the  operation  of  cer¬ 
tain  lights  to  check  or  repair  the  system.  These  requests  are 
made  through  GC.  He  informs  J.C  wh  >  carries  out  the  request. 


3.2,2  Runway  32  REIL  Control  Switch  (Figure  5-18) 
a)  Location  (Figure  3-13) 


* 


FIGURR  3-18.  RUNWAY  5  AND  RUNWAY  23  APPROACH  LIGHT  CONTROL  PANliLS 
ANP(  RUNWAY  32  RHI L  CONTROL  SWITCH  AT  LOCAL  CONTROL 
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b)  Description 

The  Runway  End  Identifier  Lights  (RE1L)  for  runway  32  are 
controlled  by  an  on/off  switch  between  the  Field  Lighting  Control 
Panel  and  the  runway  23  Approach  Light  Control  Panel  (Figure  3-13). 

•  c)  User 

LC  is  the  usual  operator  of  this  system.  The  lights  are 
normally  off  and  are  turned  on  only  when  a  pilot  requests  it,  is 
having  trouble  seeing  the  approach  end  of  the  runway,  or  when  re¬ 
quested  by  Airway  Facilities  (AF)  for  inspection. 

3.2.3  Runway  5  Approach  Light  Control  Panel  (Figure  3-18) 
i  a)  Location  (Figure  3-13) 

i  LC 

i 

b)  Description 

This  panel  controls  the  runway  5  Simplified  Short  Approach 
Light  System  with  Runway  Alignment  Indicator  Lights  (SSALP) ,  The 
panel  includes  several  on/off  switches,  an  intensity  control  knob 
and  indicator  lights  (in  pairs  for  redundancy).  Of  the  four  on/off 
switches  at  the  bottom  of  the  panel,  two  turn  on  the  Approach 
;Light  System  (ALS)  and  Sequenced  Flashing  Lights  (SFL)  and  the 
i other  two,  labeled  "auxiliary"  are  apparently  nonfunctional.  The 
‘large  knob  in  the  center  of  the  panel  adjusts  the  intensity  of  the 
j approach  lights  over  5  steps.  In  the  upper  corners  of  the  panel 
'are  red  alarm  lights  for  the  ALS  and  SFL.  Below  these  are  two 
."trouble  switches"  that  turn  off  the  aural  alarms  which  signal  a 
‘failure  (the  visual  alarms  remain  on  until  the  problem  is  cor- 
■rected  or  the  system  is  turned  off).  Near  the  top  of  the  panel 
;  is  a  panel  light  intensity  control  knob  and  a  reset  switch.  The 
i step-5. lights  have  a  15-minute  time  limit  to  prevent  overheating. 
jThe  reset  button  reactivates  the  step-5  lights  for  another  IS 
‘minutes.  The  lower  two  steps  of  the  ALS  have  green  indicator 
■lights  while  the  upper  three  steps  have  amber,  as  do  the  on/off 
!  switches.  j 
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(  -  c)  User 

LC  is  the  user  of  this  panel.  When  runway  5  is  in  use,  the 
'system  is  operating  between  sunset  and  sunrise  or  when  visibility 
is  restricted.  Intensities  are  determined  according  to  the  re¬ 
gulations  in  7110. 65B,  posted  at  LC  (Figure  3-17).  Exceptions  to 
]the  norma)  ALS  intensity  settings  occur  when  a  pilot  requests  a 
'change  in  the  setting  or  AF  requests  they  be  turned  off  for  in¬ 
spection. 

When  LC  turns  the  panel  on,  the  visual  and  aural  alarm  for 
either  ALS  or  SFL  cay  come  on  until  the  system  warms  up.  If  either 
does,  he  silences  the  buzzer  with  the  trouble  switches.  When  the 
alarm  lights  turn  off,  the  trouble  switches  are  returned  to  their 
normal  positions.  He  then  selects  the  desired  intensity  of  the 
ALS.  The  pilot  light  intensity  is  not  usually  adjusted. 

! 

3.2.4  Runway  23  Approach  Light  Control  Panel  (Figure  3-18) 

(  * 

....  a)  location  (Figure  3-13) 

LC 

l 

b)  Description 

!  This  panel  controls  the  runway  23  Approach  Light  System  with 
j sequenced  Flashing  Lights  (ALSF-1).  The  panel  includes  two  on/off 
switches  for  the  ALS  and  SFL;  a  5-step  ALS  intensity  control  knob; 
pilot  lights  in  pairs  for  redundancy  with  a  rheostat  to  adjust  their 
intensity;  and  a  timer  reset  button.  The  on/off  switches  have 
j gTeen  indicator  lights  that  show  the  power  is  on  and  all  the  in¬ 
tensity  indicators  are  red  except  step  1,  which  has  1  amber  and 
jl  red  light. 

|  c)  User 

« 

j  LC  uses  the  panel.  It  is  used  when  runway  23  is  in  use,  in  a 
j similar  manner  to  the  runway  5  SSALR  controls.  If  LC  turns  off 
•the  buzzer  when  he  initially  turns  the  system  on,  he  must  return 
‘that  switch  to  "on"  when  the  system  is  warmed  up  to  determine  if 
I  the  system  is  functioning  properly.  If  the  buzzer  goes  on,  it  is 


still  malfunctioning  (or  warming  up).  If  it  does  not  go  on,  it 
'is  operating  properly.  There  isno  visual  alarn  associated  with 
this  panel. 

]3.2.5  ALS  Engine  Generator  Remote  Control  Panel  (Figure  3-19) 

!  a)  Location  (Figure  3-13) 

:  lc 

\  f 

b)  Description  • 

This  panel  includes  an  on/off  switch  and  a  red  pilot  light. 

The  switch  is  to  start  and  stop  an  auxiliary  power  source  for  the 
ALSF-1  on  runway  23.  The  pilot  light  indicates  the  generator  is 
operating. 

i  c)  User 

i 

i  This  panel  is  not  functional, 

3.2.6  ATI?  Recording  Controls  (Figure  3-20) 

a)  Location  (Figure  3-13) 

CC 

b)  Description 

J  | 

i  The  ATIS  Recording  Controls  are  used  to  record  and  monitor  the 
'^operation  of  the  Automatic  Terminal  Information  Service.  The 
! panel  includes  a  microphone  for  making  the  recordings;  function 
jswitches,  to  turn  the  unit  on  or  off  to  record,  indicator  lights 
iwhich  show  when  the  unit  is  on,  recording,  out  of  tape  or  mal¬ 
functioning,  and  a  remote  speaker  for  listening  to  the  recording. 
jThe  same  message  is  used  at  Buffalo  for  both  arriving  and  depart¬ 
ing  flights.  < 

i  ;  . 

«  c)  Users  * 

|  ; 

|  FD  is  usually  responsible  for  recording  and  updating  the  ATIS 
^message,  although  sometimes  the  task  is  performed  by  the  CIC  or 
| CD.  The  ATIS  message  is  usually  recorded  hourly,  however,  an 
, (interim  recording  is  required  when  the  WSFO  issues  a  Special  Surface 
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FIGURE  3*19.  ALS  ENGINE  GENE NATCH  REMOTE  CONTROL  PANEL  AT  LOCAL  , 

CONTROL  :  • 

♦  < 

i 


3-:0.  Alls  RECORDING  CONTROLS  AT  CAB  COORDINATOR  POSITION  ! 

.  .  i 

! 
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(Aviation  Weather  Report  (indicating  significant  changes  from  the 
■previous  report),  the  runway  or  approach  in  use  changes,  status 
of  pertinent  equipment  changes,  or  relevant  NOTAMs  are  cancelled 
[or  initiated. 

Before  recording  the  ATIS  message,  FD  erases  the  previous 
^message  from  the  plexiglass  board  that  provides  the  format  for 
the  recording  (Figure  3-9).  New  information  is  then  written  on 
the  board  with  a  grease  pencil.  This  provides  a  simple  reference 
for  the  Cab  controllers  and  reduces  the  chances  of  omitting 
[important  information  when  making  the  new  recording. 

Information  for  the  ATIS  is  obtained  as  follows:  The  ATIS 
code  letter  is  derived  alphabetically,  choosing  the  subsequent 
letter  whenever  a  new  message  is  recorded.  Time  on  the  ATIS  is  on 
the  hour,  unless  ar.  interim  recording  is  necessary.  For  the  hourly 
ATIS  recordings,  time  may  be  omitted  from  the  written  record, 
but  it  is  recorded  on  the  tape,  heather  conditions,  usually  con¬ 
sisting  of  ceiling  and  precipitat ion  information,  are  obtained 
from  the  SA  or  SP  messages,  as  are  visibility,  temperature,  alti¬ 
meter,  and  wind.  Under  VFR  conditions,  both  the  weather  condi¬ 
tions  and  visibility  sections  may  be  blank  on  the  written  form, 
jin  this  case,  a  statement  is  recorded  that  weather  conditions  are 
("better  than  5000  and  5",  referring  to  ceiling  in  feet  and 
[visibility  in  miles,  respectively.  The  approach  in  use  is  obtained 
'from  the  CIC  or  LC.  The  arrival  and  departure  runways  are  re¬ 
corded  only  if  they  differ  from  that  to  which  the  instrument  ap¬ 
proach  is  made.  NOTAMs  that  are  recorded  are  obtained  from  the 
’ NOT AM  board  at  the  CC  position.  [On  the  written  form,  only  an 
abbreviated  version  of  the  NOTAM  is  used  to  serve  as  a  reminder 
ito  record  the  full  text. 

j  After  FD  writes  the  information  on  the  board  he  records  the 
[message  then  listens  to  it  using  the  attached  speaker  to  make  sure 
jit  is  operating  properly.  ; 

CD  and  the  Arrival  Radar  controllers  need  the  ATIS  code  letter 
jto  verify  pilot  acknowledgements ; on  initial  contact.  All  con¬ 
trollers  communicating  with  pilots,  need  to  know  what  significant 


'deviations  exist  between  the  ATIS  and  actual  conditions  so  they 
can  provide  pilots  with  updated  information.  Controllers  learn 
what  is  on  the  ATIS  by  direct  communication  with  FD,  by  reading 
the  written  record  at  the  CC  position,  or  looking  at  a  radar  dis¬ 
play  which  shows  the  ATIS  code,  altimeter  setting  and  approach  and 
runway  in  use. 


3.2.7  Control  Panel  for  Backup  FAA  Microphone  (Figure  3-21) 

a)  Locations  (Figures  3-13  and  3-14) 

CO 

i  GC 

LC 

i  DEP-W 

ARR-K 
ARP.-E 

'  '  '  DEP-E 

'•  ER  (2  panels) 

b)  Description 

!  These  panels  are  located  at  every  radio  equipped  position  in 
the  Cab  and  TRACON.  They  provide  a  backup  to  the  TELCC  equipment 
[if  communications  become  difficult  because  of  a  malfunction  or 
jif  maintenance  is  working  on  the  system.  Each  panel  has  an  on/off 
|  switch  and  green  and  red  indicator  lights,  showing  whether  the 
■TELCO  or  the  FAA  lines,  respectively,  are  in  use.  When  the  switch 

is  "on",  the  FAA  lines  are  activated, 
i  ; 

,  c)  Users 

|  These  parcels  are  not  used  or  checked  regularly  by  the  con¬ 
trollers  or  supervisors.  The  panels  require  special  microphone 
! jacks  which  are  not  kept  in  the  Cab  or  TRACON.  Many  of  the  pilot 
lights  are  apparently  inoperative. 


I 

I 

I 


I 


FIGURE  3-21.  CONTROL  PANEL  FOR  LACK UP  FAA  MICROPHONE  AT  LOCAL 
.CONTIHL 
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a)  Locations  (Figures  3-13,  3-14) 


t  CC 

TC  (TRACON  Coordinator) 

b)  Description 

These  panels  are  used  to  select  backup  transmitting  and  re¬ 
ceiving  channels  for  the  FAA  radio  frequencies  used  in  air-ground 
communications  by  the  controllers.  Backup  channels  are  used  when 
comnunicat ions  over  the  regular  system  are  difficult  to  understand 
and  when  requested  by  AF.  The  panel  in  the  Cab  covers  the  fre¬ 
quencies  cost  c0T20r.lv  used  by  the  Cab  controllers  (LC,  CC,  CD) 
and  the  panel  in  the  TRACON  covers  the  frequencies  most  commonly 
used  by  TRACON  radar  controllers. 

c)  Users 

Panels  tend  to  be  operated  by  the  CIC  or  TC,  upon  request 
from:  a  controller  having  difficulty  communicating  over  the  regular 
'equipment.  Otherwise,  he  may  ask  any  available  controller  to 
select  the  standby  frequency,  or  he  may  do  it  himself. 

l 

3.3  MONITOR  PANELS 

1  The  following  panels  are  used  to  monitor  some  of  the  equip¬ 

ment  and  operations  at  Buffalo.  These  are  located  at  the  CC 
position  and  behind  the  CD  and  LC  positions  in  the  Cab  and  at 
: ARR- W  and  behind  the  Watch  Supervisor's  (NS)  desk  in  the  TRACON, 
as  shown  in  Figures  3-23  and  3-24.  For  each  monitor  panel,  a  de¬ 
scription  of  the  equipment  is  given,  as  well  as  a  description  of 
; the  action  taken  when  a  malfunction  occurs. 

i 

I  A  supervisor  learns  of  an  equipment  malfunction  through  an 
•alarm  or  through  notification  by  maintenance  cr  a  controller, 
j If  conditions  warrant  it,  he  then  notifies  the  other  supervisor. 

\ Then ,  they  both  inform  their  affected  controllers.  The  KS 
j usually  reports  the  failure  to  maintenance  and  logs  the  outage 
[on  Form  7230-4  (Figure  3-4).  Certain  outages  are  recorded  on  the 
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!  I- 1  CURE  3-2?.  STANDBY  SELECTOR  PANEL  FOR  F.\A  FREQUENCIES  AT  CAB 
!  COORDINATOR  POSITION 


t 
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1.  1LS  HWITOPS  A  HO  CONTROL  PANELS 

2.  FIRE  ALARM  MONITOR  FAHEl 

3.  VOT  PANEL 

4.  RECORDER  STATUS  PANEL  FOR  AIR/C5WKD  COMKWICATIONS 

5.  MjAW  CCiTROL  PANEL 


FT.CiURL  3-23.  LOCATION  OF  MONITOR  PANELS  IN  THE  CAB 
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Cab  log  as  well.  Ail  "E"  is  usually  typed  in  the  margin  of  the 
'fora  next  to  an  equipment  failure  entry.  Another  "£•'  is  typed  in 
the  margin  next  to  a  "Restored  to  Service"  (RTS)  entry.  Some¬ 
times  the  "E's"  are  initialled  by  maintenance  on  the  TRACON  log, 
usually  at  the  end  of  a  shift.  The  Cab  log,  however,  is  not 
initialled  by  maintenance. 


3.3.1  ILS  Monitors  and  Control  Panels  (Figures  3-25,  3-26) 

a)  Locations  (Figures  3-23  and  3-24) 

Behind  LC 
ARR-W 

b)  Description 

i  -  The  ILS  monitor  and  control  system  for  runways  5  and  23  con¬ 
sist  of  2  large  control  panels  behind  LC  in  the  Cab  and  2  status 
•panels  at  ARR-W  in  the  TRACON. 

The  green  ILS  panel  near  LC  is  used  to  activate  the  ILS  for 
the  runway  in  use,  and  monitor  and  control  the  ILS  on  runway  5. 
•Near  the  top  of  the  panel  is  a  two  position  switch  that  turns  on 
the  Localizer  for  the  selected  runway  (FAA  regulations  prohibit 
; simultaneous  operation  of  ILS  systems  on  opposite  ends  of  runways 
•  and  timing  off  the  Localizer  has  the  effect  of  cancelling  the  ILS 
approach).  The  panel  has  indicator  lights  that  shew  v  Ach  system 
; is  on  (inoperative  during  our  study).  It  also  has  status  lights 
that  show  whether  the  various  components  of  the  runway  5  ILS  are 
! operating;  the  top  row  of  orange  lights  indicate  that  they  are  on 
and  operating  properly  and  the  bottom  row  of  red  lights  show  that 

I 

;  the  particular  component  is  off.  This  panel  has  a  dialing  system 
jto  activate  the  standby  components  of  runway  5  ILS  and  a  telephone 
j to  communicate  with  maintenance  personnel  at  the  field  sites. 

|  The  small  panel  at  the  upper  right  corner  of  the  nain  unit  in¬ 
dicates  the  source  of  the  incoming  call.  ; 


FIGURE  3-2  5.  ILS  MONITORS  AND  CONTROL  PANELS  BEHIND  LOCAL 
CONTROL 


The  white  panel  gives  status  information  on  the  runway  23 
ILS.  The  panel  includes  2  rows  of  status  indicators,  a  bulb  test 
button,  a  dimmer  switch  for  the  indicator  lights,  an  aural  alarm 
with  volume  control,  and  a  power  switch.  The  top  row  of  indicator 
lights  are  composed  cf  three  lights  for  each  component  of  the  ILS. 
These  are  green,  indicating  normal  operation;  amber,  indicating 
that  the  standby  component  is  activated;  and  red,  indicating  that 
the  component  is  off.  The  lower  row  of  status  lights  fla~h  an 
amber  light  if  a  malfunction  occurs.  The  runway  23  ILS  auto¬ 
matically  activates  the  standby  components  when  the  main  one  fails. 
When  this  occurs,  the  upper  indicator  for  the  component  will  show 
amber  (standby)  and  the  lower  one  will  flash  amber  (abnormal) .  An 
alarm  will  sound,  which  can  be  silenced  by  pushing  the  abnormal 
indicator  light,  which  is  also  3  switch.  The  flashing  however, 
will  not  stop  until  the  system  is  fixed.  If  both  the  main  and 
standby  fail,  the  red  light  (off)  will  go  on  as  will  the  abnormal 

light  and  the  aural  alarm.  Again,  the  alaira  can  be  silenced  but 

♦ 

the  light  continues  to  flash.  The  bulb  test  button  activates  all 
the  indicator  lights  as  a  filament  test.  The  dimmer  adjusts  the 
intensity  of  these  lights.  The  volume  control  is  apparently  not 
used  or  is  otherwise  ineffective  as  the  aural  alarm  has  a  make¬ 
shift  noise  filter  on  it.  The  power  switch  is  always  on. 

The  two  monitors  at  ARR-W  in  the  TRACON'  are  approximately 
3  1/2  ihches  wide  and  10  inches  long.  The  one  on  the  left  is 
for  runway  23,  but  it  is  not  functional.  The  other  gives  status 
information  for  each  component  of  the  runway  S  ILS.  A  green  light 
! indicates  that  the  component  is  operational,  a  red  light  indicates 
that  it  is  not. 

c)  Users 

LC  and  the  CIC  are  the  users  of  the  ILS  monitors  in  the  Cab. 

; Either  one  of  them,  but  usually  LC,  selects  the  ILS  for  the  proper 
■runway.  No  further  operation  is  required  unless  an  alarm  sounds. 
When  this  occurs,  LC  observes  what  component  is  out,  and  silences 
!  the  alarm.  He  then  notifies  the  CIC.  When  runway  23  is  in  uso, 

; operations  are  not  affected  unless  the  standby  system  does  not 


[engage  properly.  When  runway  5  is  in  use  and  a  component  fails, 

#  operations  are  affected,  at  least  temporarily,  while  the  standby 
component  is  dialed  in  manually  by  LC  or  the  CIC.  Furthermore,  in 
many  cases,  this  feature  of  the  runway  5  1LS  control  panel  is  not 
used,  and  AF  is  notified  to  turn  on  the  standby  component.  When 
a  failure  occurs,  the  CIC  notifies  the  WS  of  the  outage,  who  notifies 
;  AF.  The  supervisors  notify  their  affected  controllers,  and  both 
log  the  outage  on  Form  7230-4.  The  WS  also  writes  the  outage  on 
the  status  board.  If  the  standby  component  is  not  activated, 
losing  a  portion  of  the  ILS  raises  landing  minimums.  Losing  a 
marker  beacon  has  a  slight  effect,  losing  the  glide  slope  has  a 
much  larger  effect  and  an  outage  of  the  Localizer  cancels  the 
^approach. 

i  The  runway  5  monitor  panel  in  the  TRACON  is  infrequently 
observed.  If  an  outage  is  noticed,  ARR-W  observes  the  status 
board  to  see  if  it  has  been  previously  detected  and  to  verify  the 
panel.  If  it  is  not  on  the  status  board  he  reports  it  to  the  V.'S 
or  asks  LC  for  a  verif ication.  The  WS  and  CIC  are  notified,  and 
they  take  the  appropriate  action. 

13.2.2  Fire  Alarm  Monitor  Panel  (Figure  3-27) 

i  .  I 

a)  Location  (Figure  3-23) 

Behind  CD 

\ 

b)  Description 

< 

1  The  Fire  Alarm  Monitor  Panel  is  a  large  panel  (approximately 
•1x3  feet)  that  has  an  aural  alarm  and  visual  indicators  that  are 
^activated  by  smoke  detectors,  sprinklers,  and  fire  alarms  located 
jin  the  terminal  buildings.  On  the  panel,  the  east  terminal  is 
.delineated  with  lights  identifying  various  parts  of  the  building. 
(Other  airport  structures  are  identified  by  a  single  light  next  to 

t 

ithe  name  of  the  building.  There  is  also  a  silence  switch  for 

i  ' 

;turning  off  the  aural  alarm.  j 

I  <  : 

!  | 
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The  CC  uses  this  panel.  It  is  virtually  ignored  unless  the 
alarm  gees  off,  in  which  case  the  alarm  is  silenced  by  depressing 
the  switch.  If  it  is  not  a  test  (which  occurs  daily  about  noon), 
fire  personnel  are  notified.  The  alarn  light  remains  on  until  the 
fire  personnel  resets  the  system  at  the  source. 

I 

3.3.3  VOT  Panel  (Figure  3-28) 

1  a)  Location  (Figure  2-23) 

;  CC  ! 


b)  Description  , 

The  VOR  test  facility  (VOT)  panel  is  used  to  broadcast  the 

!ATIS  message  and  give  pilots  a  means  to  check  their  VOR  receivers. 

.The  panel  has  status  indicator  lights,  green  and  red  for  normal  and 
alarm,  respectively.  It  also  has  a  buccer,  a  reset  switch,  a 
power  switch  and  a  blackout  switch.  The  panel  is  always  on,  except 
when  it  is  turned  off  because  of  failure  or  a  request  from  main¬ 
tenance.  The  blackout  switch  turns  off  the  transmitting  capabil¬ 
ities  of  the  unit  and  is  left  "off"  for  normal  operations. 

c)  Users  i 

The  CIC  uses  the  panel.  No  action  is  necessary  unless  AF  re¬ 
quests  a  change  or  the  alarm  is  activated.  When  the  latter  occurs, 
the  panel  is  turned  off  and  AF  is  notified.  The  CIC  informs  the 
WS  of  the  outage.  The  CIC  also  informs  CD  because  the  VOT  fre¬ 
quency  is  U3ed  to  transmit  the  ATIS  to  aircraft  on  the  ground. 

Both  supervisors  log  the  outage  on  Form  7230-’.. 

I  i 

3.3.4  Recorder  Status  Panel  for  Air/Ground  Communications 
(Figure  3-29)  , 

a)  Location  (Figure  3-23) 
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FIGURE  3-28.  VOT  TANEL  AT  THE  CAB  COORDINATOR  POSITION 
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riGURR  3-29.  RECORDER  STATUS  PANEL  TOP.  AIR/ GROUND  COMMUNICATIONS 
AT  CAS  COORDINATOR  POSITION  i 
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b)  Description 

This  pane  1  monitors  the  system  used  to  record  controller/ 
pilot  corr.unicati.ons .  There  are  two  recorders,  one  starts  auto¬ 
matically  when  the  other  fails  or  runs  out  of  tape.  Each  re¬ 
corder  has  a  green,  a  yellow,  and  a  red  indicator  light  that  in¬ 
dicate  the  system  is  functioning  properly,  is  ready  to  record,  or 
has  malfunctioned,  respectively.  There  is  also  a  buzzer  and  light 
that  indicate  a  failure  and  a  "LO/HI"  switch  that  controls  the 
volume  of  the  recording. 

c)  User 

The  CIC  monitors  the  panel  by  occasionally  checking  the  pilot 
lights,  making  sure  the  active  recorder  is  in  the  "Safe"  status 
and  the  other  is  “Ready".  If  either  indicate  a  failure,  AF  is 
notified.  Otherwise,  no  operation  of  the  panel  is  required  unless 
the  aiarn  goes  off,  indicating  a  malfunction.  When  this  happens, 
the  buzzer  is  turned  off,  and  the  »V$  is  notified,  who  in  turn  calls 
AF.  The  outage  is  logged  on  Form  7230-4  in  both  the  Cab  and 
TRACGN. 


3.3.5  M SAW  Control  Panel  (Figure  3-30) 

a)  Location  (Figures  3-23  and  3-24) 

CC 

3ehind  V/5 

b)  Description 

The  Minimum  Safe  Altitude  Warning  (MS«W)  Control  Panel  is 
part  of  an  alaru  system  that  indicates  when  terrain  clearance 
minimum*  are  violated  within  the  terminal  area.  The  system  also 
has  a  conflict  alert  feature  that  triggers  the  3l3rm  when  aircraft 
■separation  mini mums  are  violated.  The  system  provides  on  aural 
alarm  of  a  potential  collision  or  low  altitude  problem,  allowing 
•adequate  time  for  controllers  to  respond.  Flashing  data  blocks  on 
the  Tadar  display  call  attention  to  the  particular  aircraft 
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FIGURE  3-30.  MS  AW  CONTROL  PANEL  AT  CAB  COORDINATOR  POSITION 
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-  —  -  The  panel  includes  a  volume  control  knob,  an  on/off  switch, 
a  test  button  for  the  alarm  speaker  and  red  and  preen  indicator 
lights.  The  green  light  indicates  t lie  system  is  on  and  operating 
properly  while  red  indicates  a  malfunction.  The  speaker  for  the 
MSAb  control  panel  is  located  next  to  it  in  the  Cab,  and  to  the 
right  of  the  Departure  Data  position  in  the  TRACON. 

c)  User 

The  WS  and  C1C  are  responsible  for  seeing  that  the  unit  re¬ 
mains  on  and  is  operating  properly.  They  observe  the  panel  at 
.least  once  during  their  shift.  If  a  long  tine  passes  without 
hearing  the  alarm,  they  may  push  the  test  button  to  check  it. 

This  is  usually  not  the  case,  as  the  alarm  often  sounds  several 
times  during  a  shift.  The  unit  is  turned  off  only  upon  a  re¬ 
quest  from  maintenance.  The  volume  control  is  rarely  adjusted. 

When  the  alarm  sounds  the  radar  controller  and  LC  check  their 
radar  displays  to  see  which  aircraft  are  affected.  The  contioller 
responsible  for  the  aircraft  assesses  the  validity  of  the  alarm, 
and  alerts  the  pilot  of  the  situation  and  advises  hia  of  appropriate 
'corrective  action  if  necessary. 


3.4  SUMMARY 

i  The  contents  of  thi3  section  are  suanarized  in  Tables  3-1 

•and  3-2  which  illustrate  the  distribution  of  tower  equipment 
‘among  the  controller  positions  in  the  Cab  and  TRACON,  and  the 

i 

access  of  controllers  to  this  equipment.  Equipment  provided  with 
;autooatic  status  monitoring  is  also  indicated. 

|  The  Buffalo  Tower  has  a  standard  complement  of  equipment 

for  a  Level  III  tower.  There  are,  however,  several  significant 
aspects  of  the  equipment  that  should  be  noted.  First,  there  are 
[as  many  as  five  controller  positions,  with  equipment,  that  arc 
I  not  regularly  staffed.  These  include  Expand-d  Radar,  Departure 
:Dala,  Departure  Radar-2,  Departure*  Uandoff  and  Assistant  Local 
(Control.  i 
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TABLE  3-2.  TRACOS  EQUIPMENT  DISTRIBUTION  AND  CONTPOLLER  ACCESS 


4 


LOCATION  *  AUTOMATIC  MONITORING 

USER  4 _ ¥  SHARED  EQUIPMENT 


■  " '  '  3one  equipment  at  active  controller  positions,  such  as  the 
lALS  Engine  Generator  Remote  Control  Panel  at  LC  in  the  Cab  and  the 
runway  23  ILS  Monitor  Panel  at  ARR-W  in  the  TRACON,  are  non¬ 
functional.  AF  plans  to  connect  the  Generator  Panel  in  the  near 
future.  The  ILS  Monitor  Panel  has  apparently  been  useless  since 
the  runway  23  ILS  was  converted  to  a  solid  state  system,  but  was 

never  removed  from  the  console. 

i 

;  '  Other  equipment,  such  as  the  runway  S  ILS  Monitor  Panel  at 
JARR-W,  the  fire  alarm  monitor  panel,  and  the  analog  altimeters, 
are  rarely  used.  Still  other  pieces  of  equipment,  such  as  the 
runway  S  ILS  Monitor  and  Control  Panel  in  the  Cab,  appear  quite 
awkward  to  operate. 

I 

Finally,  there  is  a  great  deal  of  posted  paper  at  the  con- 
.‘trollcr  positions  in  the  Cab  and  TRACON’.  These  pieces  provide 
.instructions  and  necessary  information  for  operating  equipment 
!such  as  the  runway  and  approach  light  systems,  the  FDEPs  as  well 
landing  minimum  information,  NAVAID  frequencies  and  various 
charts.  This  paper  may  be  used  by  any  controller,  however,  the 
journeyman  controllers  refer  to  it  much  less  than  the  develop- 
jmentals  (controllers  being  trained  and  not  yet  qualified  at 
jail  the  positions),  of  which  Buffalo  has  a  large  number, 
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STATUS  INFORMATION 


The  sources  of  and  controller  requirements  for  information 
on  operational  '•tatus  are  presented  in  this  section  with  a  dis¬ 
cussion  of  NOTAMs  and  other  procedures  for  determining  and  dis¬ 
seminating  such  information  on  equipment  in  the  following 
categories : 

o  Weather  Equipment  and  Clocks 


o  HAVA IDS  (Visual  NAVAIDs  and  Radio  NAVA I Ds ) 


The  equipment  in  the  tower  is  checked  by  means  of  aural  and 
visual  alarms,  visual  inspection,  and  comparison  with  other  pieces 
of  equipment.  These  checks  are  formally  made  three  times  a  day 

i 

;  during  the  Watch  Check  (WC)  and  at  other  times  by  controllers 
■using  and  monitoring  the  equipment.  Airway  Facilities  (AF)  and 
'the  Niagara  Frontier  Transportation  Authority  (NFTA)  share  re¬ 
sponsibility  for  checking  certain  pieces  of  equipment.  The  WC 
is  conducted  by  each  Watch  Supervisor  (h'S)  and  Controller  in 
Charge  (CIC)  at  the  beginning  of  their  shifts.  The  equipment 
checked  includes  the  following:  all  clocks,  wind  instruments, 
altimeters,  the  Recorder  Monitor  Panel,  the  VOT  panel,  the  ATIS 
Recording  Controls,  the  MSAW  Control  Panel,  and  the  ILS  Monitor 
Panels.  The  individual  controllers  check  the  equipment  at  their 
positions  and  report  any  malfunctions  to  their  supervisor. 

» 

f 

In  the  Cab,  the  CIC  relays  information  concerning  equipment 
failures  to  the  WS,  who  reports  the  problem  to  AF  or  the  organiza- 
•tion  responsible  for  repairs.  Both  the  WS  and  CIC  inform  their 
affected  controllers.  All  equipment  outages  are  logged  on  the 
TRACON  Form  7230-4  by  the  WS  and  most  outages  affecting  Cab 
j operations  are  also  logged  on  the  Cab  Form  7230-4  by  the  CIC. 


i  In  the  TRACON,  the  WS  reports  equipment  malfunctions  to  the 

responsible  maintenance  organization  and  logs  the  outage.  He 
notifies  his  affected  controllers,  and  the  CIC,  if  the  Cab  opera¬ 
tions  are  affected.  If  notified,  the  CIC  relays  the  information  to 
ithe  Cab  controllers  that  are  affected.  Individual  controllers  may 
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note  the  outage  on  3  piece  of  scratch  paper  to  use  as  a  refer¬ 
ence.  Flight  Data  (FD)  writes  it  on  the  ATIS  board  if  it  is  of 
interest  to  pilots.  Clearance  Delivery  (CD)  may  note  it  on  a 
plastic  flight  strip  holder  (Figure  4-1)  with  a  grease  pencil. 

This  is  designed  so  it  can  be  inserted  in  a  flight  strip  box  but 
it  is  usually  placed  above  the  radio  panel  at  CD.  Certain  outages, 
such  as  NAVAID  malfunctions,  are  written  in  grease  pencil  on  a 
large  plastic  status  board  located  in  the  TRACON  as  a  reference  for 
TRACON  controllers  (Figure  4-2). 

The  maintenance  organization  notifies  the  WS  when  the  equip¬ 
ment  has  been  repaired.  Then,  the  WS  makes  a  log  entry  that  the 
equipment  has  been  "Restored  to  Service"  (RTS).  Then  he  notifies 
his  affected  controllers  and  the  CIC,  if  the  Cab  is  affected.  The 
CIC  notifies  his  affected  controllers.  If  he  logged  the  original 
outage,  he  also  logs  the  "RTS".  Then,  the  controllers  erase  or 
discard  the  references  concerning  the  malfunction. 

When  the  KC  is  completed,  the  following  notation  is  made  on 
both  legs:  "Watch  Check  List  Complete"  (WCLC) ,  along  with  entries 
concerning  any  malfunctioning  euqipraent. 

i  4.1  CLOCKS  AND  WEATHER  EQUIPMENT 

The  clocks  and  weather  equipment  in  the  Buffalo  tower  include 
the  console  and  ARTS-III  clocks;  the  analog,  digital  and  ARTS-III 
altimeters;  the  wind  instruments;  and  the  RVR  panels.  The  follow- 
,  ing  is  a  description  of  how  status  of  this  equipment  is  determined 
and  subsequently  disseminated. 

4.1.1  Console  Clocks  and  ARTS-III  Clocks 

a)  Status  Determination 

1  j  The  status  of  the  console  clocks  and  the  ARTS-III  clocks  are 
|  determined  as  part  of  the  WC  and  also  by  conti-ollers  using  them. 

>  :This  is  done  by  comparing  each  time  reading  with  an  independent 
'i  (reference.  A  console  clock  con  be  checked  by  using  a  vristwatch, 

1  |a  console  clock  at  another  position,  or  the  time  on  the  radar 
■displays.  Likewise,  the  ARTS-III  clock  can  be  checked  using  a 
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FIGURE  4-1.  PLASTIC  FLIGHT  S  '  RIP  HOLDER  FOR  MESSAGES  AT 
CLEARANCE  DELIVERY 
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FIGURE  4-2.  FORMAT  OF  STATUS  BOARD  IN  TRACON 


wristwatch  or  a  console  clock.  Since  time  on  the  ARTS-lII  dis¬ 
plays  is  from  a  single  source  in  the  computer,  only  one  display 
needs  to  be  checked  to  verify  that  they  are  all  accurate.  As  well 
as  verifying  the  time,  the  controllers  observe  the  update  rate  of 
the  seconds  display  to  verify  that  the  clocks  are  operating.  Any 
console  clocks  that  are  incorect  are  reset  by  a  supervisor,  if 
possible,  otherwise  AF  is  notified  (the  console  clocks  at  the 
Arrival  Radar  positions  can  only  be  reset  by  AF,  the  others  in 
the  Cab  and  TRAC ON  can  be  reset  by  a  supervisor).  The  clocks  at 
Arrival  Data  (AD),  Departure  Radar  1  (DEP-N) ,  Departure  Radar  2 
(DBP-E) ,  Departure  Data  (DD) ,  and  the  Expanded  Radar  (ER)  also 
buzz  and  show  a  red  flag  when  they  fail. 

The  ARTS- III  clock  is  reset  every  day  after  the  ARTS  is  re¬ 
turned  to  service  during  the  raidshift.  This  is  performed  by  the 
ARTS  technicians  in  the  equipment  room.  Once  or  twice  a  week,  the 
WS  calls  the  KKV  radio  time  service  to  obtain  the  exact  time, 
which  is  subsequently  used  to  verify  the  ARTS  and  TRACON  clocks. 

b)  Status  Information  Requirements 

When  an  independent  failure  of  a  console  clock  occurs  in 
the  Cab,  the  information  is  needed  by  the  CC,  TVS  and  controllers 
that  use  the  equipment.  When  it' occurs  in  the  TRACON,  the  in¬ 
formation  is  needed  by  only  the  WS  and  controllers  that  use  the 
i  equipment. 

t  J 

!  Information  concerning  the  failure  of  all  the  console  clocks 

or  the  ARTS-II1  clock  is  needed  by  both  supervisors  and  all  con¬ 
trollers.  » 

\ 

!  c)  Status  Information  Dissemination 

( 

!  When  a  Cab  controller  notices  the  outage  of  his  console 
[clock  he  reports  it  to  the  CIC,  who  notifies  his  affected  controllers 

iand  the  WS.  The  WS  notifies  AF  pnd  logs  the  outage.  If  the  CIC 

^notices  the  outage,  he  notifies  his  affected  controllers  and  the 

; WS.  Once  again,  the  WS  notifies  AF  and  legs  the  outage.  The 

i 

j independent  failure  of  a  console,  clock  is  usually  not  logged  in 
i the  Cob  but  the  status  information  is  passed  on  to  relieving 
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•personnel  if  the  problem  remains  uncorrected.  In  the  TRACON, 

*the  sane  procedures  apply  for  the  failure  of  a  single  clock  with 
the  exception  that  the  Cab  is  not  notified. 

When  all  the  Cab  and/or  TRACCN  console  clocks  stop  or  are 

i 

lerroneous  (a  rare  occurrence  caused  by  power  fluctuations  or 
failures),  the  supervisor  who  first  becomes  aware  of  the  problem 
informs  the  other  and  they  disseminate  the  information  to  the 
controllers.  The  WS  reports  the  outage  to  AF.  The  outage  is 
:  logged  in  the  Cab  and  TRACON.  When  the  ARTS-III  clock  fails,  the 
same  action  is  taken  as  when  all  the  console  clocks  fail. 

Unless  a  power  failure  occurs  (during  which  most  equipment  is 
out  until  the  standby  power  system  is  engaged)  there  is  always  a 
backup  source  for  time  information,  either  the  ARTS-III  clock  or 
another  console  clock. 

,4.1.2  Analog,  Digital  and  ARTS-III  Altimeters 
i  *  a)  Status  Information 

The  status  of  the  analog  and  digital  altimeters  is  determined 
as  part  of  the  WC  and  by  controllers  using  them.  The  controllers 
cross-check  their  altimeters  with  another  instrument,  the  SA 
weather  report  or  the  ARTS-III  reading.  Any  altimeter  is  con¬ 
sidered  out  of  service  if  it  is  off  by  0.02  inches  or  more. 

i  ; 

Flight  Data  (FD)  enters  the  altimeter  reading  onto  ARTS.  He 
does  this  hourly,  using  the  altimeter  reading  from  the  SA  message, 
or  more  often  if  an  SP  message  is  received  with  a  different 
altimeter  reading,  or  if  the  altimeter  reading  changes  by  0.02 
inches.  Thus,  FD  compares  the  actual  and  ARTS-III  altimeter 
readings  periodically  to  make  sure  the  latter  is  current. 

b)  Status  Information  Requirements 

Information  requirements  concerning  the  independent  failure 
of  an  altimeter  are  the  same  as  those  for  a  console  clock. 


ET! 


The  failure  of  all  the  altimeters  is  only  remotely  possible 
because  the  analog  instruments  operate  independently  of  each 
,  other.  The  failure  of  the  digital  instruments  or  the  ARTS- II I 
altimeter  reading,  however,  would  require  that  the  supervisors  and 
all  controllers  be  notified. 

c)  Status  Information  Dissemination 

i 

Outages  of  the  altimeter  instruments  arc  disseminated  in  the 
same  way  as  the  console  clocks  (Section  4.1.1).  They  are  repaired 
iby  AF,  and  logged  on  Form  7230-4  as  are  console  clocks. 

FD  notifies  the  CIC  if  the  ARTS-II1  altimeter  reading  mal¬ 
functions  (such  as  being  unable  to  enter  an  updated  figure).  The 

i 

,010  informs  the  Cab  controllers  and  the  WS,  who  notifies  his  cor.- 
itrollers  and  the  ARTS  technicians.  Both  supervisors  log  the 
outage.  If  a  radar  controller  notices  an  ARTS  altimeter  error 
I (usually  a  reading  more  than  0.01  inches  from  the  current),  he 
.notifies  the  WS.  The  WS  notifies  the  CIC,  who  tells  FD  to  update 
the  reading. 

,  Backup  sources  for  the  altimeters  include  another  altimeter, 
;the  ARTS- II I  display,  and  the  WSFO  weather  reports.  Conceiveably , 
all  the  digital  altimeters  could  fail  because  of  a  power  failure 
^and  the  analog  altimeters,  at  the  Cab  Coordinator  (CC)  and  Arrival 
:Radar-East  (AHR-E)  positions,  would  still  be  operative. 

) 

4.1.3  Wind  Direction  and  Velocity 

a)  Status  Determination  ' 

i  i 

:  The  status  of  the  analog  wind  instruments  are  checked  as 

ipart  of  the  WC  and  at  other  times  by  controllers  using  them. 

,Their  status  is  determined  by  observing  the  indicators  to  see  if 
they  are  moving,  by  cross-checking  instruments  to  see  if  they  are 
(consistent,  by  making  sure  the  readings  are  similar  to  those  on 
ithe  weather  reports,  and  by  t.he  Weather  Service  Forecast  Office's 
; (WSFO)  daily  checks.  The  latter  is  done  by  the  WSFO  telephoning 

i FD  and  making  sure  the  Cab  instruments  correlate  with  the  WSFO’s. 

I  i 
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Since  th«  controllers  continuously  use  the  instruments,  they 
•tend  to  Vnow  immediately  if  a  malfunction  occurs,  usually  because 
of  a.sudien  and  unwarranted  indicator  change  . 

b)  Status  Information  Requirements 

When  a  single  wind  instrument  fails,  the  status  information 
is  needed  oy  the  controllers  that  use  the  instrument,  their  im¬ 
mediate  supervisor,  and  the  WS. 

When  multiple  instruments  fail,  the  information  is  needed  by 
all  controllers  that  use  wind  information  and  both  supervisors. 

c)  Status  Information  Dissemination 

Controllers  report  the  failure  of  a  single  wind  instrument 
to  their  supervisor.  In  the  Cab,  the  CIC  notifies  the  WS ,  who  re¬ 
ports  it  to  AF.  Both  supervisors  log  the  outage.  In  the  TRACON, 
the  CIC  would  not  be  notified  but  th.e  KS  would  log  the  outage  and 
notify  AF. 

When  all  the  wind  instruments  fail  (usually  due  to  icing 
or  high  wir'd:;},  the  supervisor  that  first  notices  the  problem 
notifies  the  other.  They  both  inform  the  controllers  that  use 
the  instruments  and  the  WS  notifies  AF  and  the  KSFO.  Both  super¬ 
visors  log  the  outage. 

Until  the  malfunction  is  repaired,  the  KSFO  relays  wind  speed 
, and  direction  readings  every  15  minutes  to  the  Cab.  Usually,  FD 
receives  the  information  which  he  relays  to  Arrival  Data  (AD)  in 
the  TRACON.  They  disseminate  the  information  to  their  supervisors 
and  the  other  controllers. 

;  Other  backup  sources  for  wind  information  include  the  SA 

weather  report  and  the  wind  sock  at  ccnttrfield. 

i  I 

{  t 

4.1.4  P.unway  Visual  Range  (RVR) 


a)  Status  Determination 

> 

|  The  status  of  the  RVR  system  is  established  by  AF  and  con- 
• trollers  using  the  equipment.  AF  chocks  the  system  daily  and 
'•-calls- the  CIC  and  WS  to  verify  the  visibility  readings  on  the 


three  displays.  While  AF  is  checking  the  system,  the  displays 
show  a  "T"  indicating  that  it  is  in  the  test  mode.  Controllers 
also  check  the  system  as  they  use  it,  na) jug  sure  that  the  in¬ 
dicator  lights  show  the  proper  setting  and  day/night  node.  An 
"E"  is  displayed  if  there  is  an  error  in  the  system.  Local  Con¬ 
trol  (LC)  also  checks  the  readings  to  make  sure  that  they  are 
consistent  with  what  he  cun  actually  see.  Arrival  Radar-West 
(ARR-W)  and  Arrival  Radar-East  (ARR-E)  do  this  to  a  lesser  extent, 
checking  the  readings  against  the  weather  messages  and  tower 
visibility  readings. 

Most  of  the  time  it  is  obvious  when  a  failure  occurs;  e.g., 
the  surface  visibility  may  be  several  miles  while  the  display  indi 
cates  a  few  thousand  feet  RVR.  These  problems  often  occur  in 
winter,  when  blowing  snow  clogs  the  lenses  of  the  transmisseneters 

Usually,  only  one  transr.issometer  fails  at  a  time.  When  this 
occurs,  just  the  single  RVR  is  put  out  of  service,  the  other  two 
remaining  functional.  Landing  minimum's  for  the  airport  are 
controlled,  by  the  touchdown  RVR  and  either  one  jf  the  midrange 
and  rollout  (if  all  three  are  provided,  one  of  the  latter  two 
is  used  as  an  advisory;  the  other  two  are  controlling).  Thus, 
the  P.VR  can  not  be  used  without  the  touchdown  value  and  either 
one  of  the  other  two. 

b)  Status  Information  Requirements 

Khen  the  touchdown  RVR  malfunctions  during  marginal  visibilit 
conditions,  the  information  is  needed  oy  FD  (to  record  on  the 
ATIS) ,  CD  (to  inform  departing  aircraft  that  do  not  have  the 
ATIS)  ,  ARR-W,  ARR-E,  and  the  supervisors.  It  it  malfunctions  dur¬ 
ing  periods  of  good  visibility,  the  information  is  needed  by  only 
the  supervisors,  LC.  and  the  Arrival  Radar  positions. 

i 

Information  concerning  failures  of  either  the  rollout  oi 
midpoint  RVRs  is  needed  by  only  the  supervisors,  LC  and  the 
Arrival  RRdar  positions.  If  they  both  fail  at  once,  however, 
the  status  information  requirements  would  be  the  same  as  for 
the  failure  of  the  touchdown  RVR. 


« 
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When  an  independent.  RVR  panel  malfunctions  during  good 
visibili  ty  conditions,  the  information  is  needed  by  the  controller 
^who  normnlly  uses  the  equipment,  his  supervisor,  and  the  KS. 

During  marginal  visibility  conditions,  the  positions  with  the 
operating  panels  must  rlso  be  notified,  to  coordinate  relaying 
RVR  values  to  that  position,  or  his  aircraft. 

When  all  the  FVF.  panels  fail,  the  status  information  require¬ 
ments  are  the  same  as  when  the  touchdown  component  fails. 

c)  Status  Information  Dissemination 

When  AF  detects  an  RVR  malfunction,  they  report  it  by  tele¬ 
phone  to  the  CiC  and  WS,  who  notify  their  affected  controllers. 

The  outage  is  logged  in  the  Cab  and  TRACCN. 

When  LC  notices  an  RVR  malfunction,  be  notifies  the  CIC,  who 
reports  it  to  the  KS.  The  WS  informs  ARR-W,  ARR-Ii  (if  visibility 
conditions  are  s;arginal)  ,  and  AF.  AF  verifies  the  outage,  then 
it  is  logged  on  the  Cab  end  TRACCN  Form  725fl-4s.  The  other  con¬ 
trollers  are  notified  as  necessary,  depending  on  whether  the 
failure  is  to  the  single  panel  or  one  of  the  transmissometer s  and 
the  current  visibility  conditions. 

When  an  Arrival  Radar  controller  notices  an  RVR  malfunction, 
he  notifies  the  KS,  who  notifies  the  CIC  (if  conditions  are  margin¬ 
al)  and  AF.  The  CIC  notifies  LC.  Again,  AF  confirms  the  outage 
and  it  is  logged  cn  both  Form  723Q-4s.  The  other  controllers  arc 
notified  when  the  touchdown  RVR  is  out  or  both  the  midrange  and 
rollout  RVP.s  arc  out,  and  visibility  conditions  are  marginal. 

Other  backup  sources  for  surface  visibility  information  include 
.reference  objects  on  the  field  and  the  Visibility  Reference  chart 

i 

(Figure  4-3)  showing  the  distance  to  each  one.  This  is  used  by 
,LC  whenever  visibility  goes  below  4  miles  (See  Section  6.2.1). 


4.2  NAVAIDs 


:  Radio  and  Visual  NAVAIDs  are  discussed  in  this  section  ac¬ 

cording  to  their  status  determination,  controller  requirements 
[for  status  information  and  the  subsequent  dissemination  of  the 
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information.  The  NAVAIDs  include  the  runway  and  taxivay  light'., 
the  approach  lights,  the  Instrument  Landing  Syst.cn  CILS),  and  the 
VORTACs  near  Buffalo. 

4.2.1  Visual  NAVAIDs 

The  visual  NAVAIDs  include  the  following  light  systems  at 
Buffalo  airport  (Figure  4-4): 

Runway  23:  High  Intensity  Runway  Lights  (HIRL) 

Centerline  Lights  (Cl.) 

Touch  Down  Zone  Lights  (TDZ) 

Approach  Light  System  with  Sc-quenced  Flashing 
Lights  (ALSF-1) 

Runway  f:  High  Intensity  Runway  Lights  (HIRL) 

Centerline  Lights  (CL) 

Touch  Down  Zone  Lights  (TR2) 

Simplified  Short  Approach  Light  System  with 
Runway  Alignment  Indicator  Lights  (SSALU) 

Runway  32;  Medium  Intensity  Runway  Lights  (MIRL) 

Runway  End  Identifier  Lights  (REIL) 

i 

Visual  Approach  Slope  Indicator  -  Left  Side  of 
Runway  (VASI-L) 

Runway  14:  Medium  Intensity  Runway  Lights  (MIRL) 

Taxiway  Lights 

;  a)  Status  Determination 

•  The  status  of  the  visual  NAVAIDs  at  Buffalo  are  determined 

:through  visual  observations  and  the  monitoring  of  status  panels 
:by  controllers,  maintenance  checks  by  the  NFTA  and  AF,  and  through 
pilot  reports. 


-  When  a  malfunction  is  noticed,  minor  repairs  may  be  made  im¬ 
mediately.  Long  term  outages  which  reduce  the  usefulness  of  the 
NAVAID  require  a  NOTAM  (Section  4.5).  NAVA1D  outages  are  logged 
!on  Form  7230-4  in  both  the  Cab  and  TRACON. 

The  following,  is  a  description  of  how  the  status  of  visual 
NAVAIDs  is  obtained. 


1)  HIRL,  MIRI,,  and  Taxiway  Lights 

i  These  NAVAIDs  are  checked  daily  by  the  NFTA.  They  radio 
Ground  Control  (CC),  who  relays  the  request  to  have  the  lights 
^activated  to  LC.  NFTA  initiates  a  NOTAM  if  outages  are  not  im- 
;mediatcly  repaired.  LC  also  checks  the  lights  when  they  are  in¬ 
itially  turned  on  and  periodically  while  they  are  in  use.  Oc- 
'casionally,  pilots  may  report  outages  of  these  NAVAIDs  to  GC  or 
I  LC. 

t 

j  2)  CL,  TDZ 


The  NFTA  also  checks  the  CL  and  TD2  lighting  systems  daily, 
again  contacting  GC  to  have  them  turned  on.  Since  these  lights 
,  are  flush  with  the  runway  surface  and  directional  in  nature,  they 
can  not  be  seen  from  the  tower.  Status  information  on  these 
, NAVAIDs  occasionally  comes  from  pilot  reports,  who  usually  notify 
.  LC. 

I  3)  ALSF-1.  SSALR 


j  These  approach  light  systems  are  checked  regularly  by  AF. 

They  radio  GC,  who  relays  the  information  to  LC  to  have  them 
i activated.  LC  also  monitors  them  when  they  are  on,  using  the 


aural  and  visual  alarms  on  the  control  panel, 
report  outages  to  LC. 

4)  REIL 


Pilots  occasionally 


These  lights  are  checked  regularly  by  AF,  who  contact  GC 
to  have  LC  turn  then  on.  The  lights  are  also  checked  occasionally 
by  LC  or  CC  by  turning  them  on  and  looking  at  them.  Pilots  some¬ 
times  report  outages  to  LC. 
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The  status  of  the  VASI-L  is  determine J  daily  by  A F.  Since 
the  unit  is  always  on,  AF  does  not  have  to  contact  the  tower  to 
have  it  activated.  This  system  is  not  visible  from  the  tower. 
Pilots  occasionally  report  VASI-L  outages  to  LC. 

b)  Status  Information  Requirements 

Table  4-1  shows  a  summary  cf  controllers  requiring  status 
information  of  the  visual  NAVAIDs  and  the  1LS  (Section  4.2.2)  at 
Buffalo. 

In  the  Cab,  the  CJC  needs  status  information  on  all  visual 
NAVAIDs,  to  be  aware  of  landing  minimums,  traffic  flow  and  other 
limitations  resulting  from  an  outage.  LC  needs  status  information 
of  all  the  visual  NAVAIDs  because  aircraft  under  his  control  use 
them.  He  has  to  be  aware  of  what  visual  NAVAIDs  are  available  as 
landing'  minimums  and  what  useable  runways  are  affected.  GC  needs 
status  information  on  the  HIRL,  MIRL,  and  taxiway  lights  because 
aircraft  under  his  control  use  them  and  he  needs  status  on  the 
CL,  TDZ ,  REIL,  and  VASI-L  to  anticipate  the  movement  of  ground 
vehicles  working  on  these  NAVAIDs.  FD  needs  the  status  on  all 
the  visual  NAVAIDs  for  the  ATIS.  CD  needs  the  status  of  t.he 
HIRL,  MIRL,  taxiway  lights,  CL,  and  TDZ  light  systems  to  inform 
departing  aircraft  that  do  not  have  the  ATIS. 

In  the  TRACON ,  the  WS  needs  status  information  of  all  the 
. visual  NAVAIDs  to  be  aware  of  the  overall  operations  of  the 
facility.  The  Arrival  Radar  controllers  (ARR-W  and  ARR-E)  need 
the  status  of  the  AL5F-1  and  SSALR  because  they  monitor  aircraft 
using  the  NAVAID.  They  also  need  status  on  the  HIRL,  MIRL,  CL, 
and  TDZ  light  systems  for  informing  approaching  aircraft  that  do 
not  have  the  ATIS  and  to  determine  landing  minimums.  ARR-E  also 
needs  status  of  the  VASI-L  as  aircraft  under  his  control  may  use 
|  the  NAVAID  when  approaching  runway  32.  The  TC  needs  the  status 
of  the  same  visual  NAVAIDs  as  ARR-W  to  coordinate  traffic  flow 
I  from  the  ARTCC.  ' 
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WORKS  WITH  AIRCRAFT  l  ,G  NAVAID 
NEEDS  STATUS  INFORMATION  ON  NAVAID 


c)  Status  Information  Dissemination 

When  AF  or  NFTA  discover  a  malfunction,  they  inform  GC  and/or 
the  WS.  If  they  notify  GC,  he  relays  the  information  to  the  Cld. 

The  CIC  notifies  the  WS  and  they  inform  their  affected  controllers.' 
AF  of  NFTA  calls  the  FSS  to  issue  a  NOTAM.  The  outage  is  logged  in 
the  Cab  and  TRACON  on  Form  7230-4.  When  they  notify  the  WS  directly 
he  relays  the  information  to  the  CIC  and  they  take  the  appropriate 
action. 

When  a  controller  learns  of  an  outage,  either  through  a  pilot 
report,  status  panel  or  visual  observation,  he  notifies  his  im¬ 
mediate  supervisor.  The  latter  notifies  the  effected  controllers 

J 

and  logs  the  outage.  The  WS  calls  either  AF  or  NFTA,  depending  on 
Jwhich  organisation  is  responsible  for  the  NAVAID. 

i  _  i 

4.2.2  ILS 

The  runway  5  ILS  includes  the  following  components:  the 
focalizer  (LO C) ,  the  glide  slope  (GS),  the  compass  locator  (LOM) , 
the  outer  marker  (OM) ,  and  the  middle  marker  (MM).  The  runway  23 
ILS  includes  these  and  also  an  inner  marker  (IM).  Figure  4-5  shows 
: the  location  of  the  marker  beacons  and  Buffalo  VORTAC. 

a)  Status  Determination  j 

All  of  the  ILS  components  are  monitored  by  the  equipment 
discussed  in  Section  3.3.1.  Additionally,  AF  checks  the  system 
I  regularly,  notifying  the  CIC  or  WS  of  any  malfunctions.  Oc¬ 
casionally,  pilots  may  report  a  failure  to  LC  or  an  Arrival  Radar 
controller,  in  which  case  a  verification  is  obtained  from  another 

; aircraft. 

» 

i  b)  Status  Information  Requirements 

! 

!  In  the  Cab,  the  CIC  needs  status  information  for  the  same  " 

j reasons  as  with  the  visual  NAVA IDs.  LC  requires  status  informa- 
i  tion  on  the  ILS  because  he  monitors  aircraft  using  it.  FD  requires 
i status  information  for  the  ATIS  recording. 


\  •  / 
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FIGURE  4-5.  LOCATION  OF  MARKER  BEACONS  AND  BUFFALO  VORTAC 


In  the  TRACON,  the  WS  needs  the  status  of  the  ILS  to  be 
aware  of  the  overall  facility  operation.  AD  needs  the  ILS  status 
because  he  gives  clearances  for  aircraft  departing  secondary  air¬ 
ports  that  may  use  the  ILS  to  land  at  Buffalo.  The  Arrival  Radar 
controllers  monitor  aircraft  using  the  LOC,  GS  and  LOM  portions 
of  the  ILS.  They  and  the  TC  need  status  information  on  all  the 
components,  however,  as  landing  rainimums  are  affected  by  outages. 

The  AR  controllers  also  need  status  information  on  the  ILS  to  ad- 
■vise  approaching  aircraft  that  may  not  have  AT1S  information. 

c)  Status  Information  Dissemination 

When  AF  detects  an  outage  of  any  ILS  components,  they  inform 
the  WS  and  the  FSS.  The  WS  informs  the  CIC.  They  inform  tne  af- 
.fected  controllers  and  log  the  outage  (the  FSS  issues  a  NOTAM) . 

i  When  a  controller  notices  a  malfunction,  he  notifies  his  super¬ 
visor,  who  notifies  the  other  supervisor.  The  supervisors  inform 
the  affected  controllers  and  log  the  outage.  The  WS  notifies  AF 
to  have  the  malfunction  repaired. 

4 . 2 . 3  Area  Radio  HAYAIDs 

The  area  radio  NAVAIDs  (Figure  4-6)  include  the  Buffalo 
jVORTAC  (BUF) ,  the  Niagara  TACAN  (IAG)  and  several  other  VORTACs 

[within  approximately  100  miles  of  the  airport. 

*  | 

i  a)  Status  determination 

f  j 

I  The  status  of  the  area  V0Rs,and  TACANs  is  determined  via 

NOTAMs  from  t*>e  FSS  and  reports  from  the  ARTCC,  Niagara  Tower, 

[AF  and  pilots.  The  FSS  monitors' the  BUF  and  Dunkirk  (DKK) 

| VORTACs;  Niagara  Tower  monitors  the  IAG  TACAN;  AF  checks  the  BUF 
'VORTAC;  and  the  ARTCC  relays  information  on  the  others.  Oc¬ 
casionally,  status  information  comes  from  pilots  reporting  dif- 
Jficulty  in  receiving  a  particular  NAVAID.  When  this  happens, 
[controllers  try  to  get  a  confirmation  from  another  aircraft. 

t 


% 


FIGURE  4-6.  AREA  RADIO  NAVA IDS 


•  b)  Status  Information  Requirements 

J  ► 

All  of  the  staffed  controller  positions  as  well  as  the  super- 
*  visors  need  status  information  on  the  BUF  VORTAC  because  of  its 
importance  as  a  navigational  reference  for  arrival  routes,  de¬ 
parture  routes,  missed  approaches  and  holding  patterns  as  well  as 
broadcasting  the  AT1S  message. 

Due  to  their  importance  in  defining  navigational  fixes  for 
entering  and  departing  the  Buffalo  Terminal  Area,  the  status  of 
jeertain  VORs  and  TACANs  outside  the  Terminal  Area  are  of  interest 
tc  TRACON  controllers.  These  NAVAIDs  arc  listed  in  Table  4-2  and 
indicate  the  TRACON  controllers  interested  in  their  operational 
status.  Most  controllers,  however,  vector  aircraft  approaching 
and  departing  Buffalo  using  compass  headings  and  therefore,  do  not 
rely  heavily  on  VORs  and  TACANs  and  so,  operationally  do  not  need 
to  know  the  status  of  these  NAVAIDs.  Nevertheless,  the  informa¬ 
tion  is  useful  for  advisories  to  pilots. 

AD  needs  status  information  on  ell  the  VC-RTACs/TACANs  shown 
in  the  Table  because  he  gives  clearances  for  aircraft  at  satellite 
airports.  The  departure  routes  may  require  amending  because  of 

radio  NAVA ID  malfunctions.  DEP-V*  needs  status  information  on  all 

» 

the  VORTACs  because  he  may  give  aircraft  clearances  to  any  of  them. 
He  does  not  need  status  information  on  the  IAG  TACAN,  however,  as 
jit  is  used  by  military  aircraft  approaching  Niagara.  The  Arrival 

i 

Radar  coutroll •  rs  need  status  information  only  on  the  NAVAlDs 

,  i 

within  their  respective  airspace,  with  the  exception  of  BUF  and 
DKK,  which  are  in  the  East  Sector  but  are  needed  by  both  ARR-W  and 
APJl-E.  The  TC  needs  status  information  on  all  the  VORs  in  order 
to  establish  routes  of  traffic  flow  and  coordinate  with  the  radar 
controllers  and  the  ARTCC. 

•  c)  Status  Information  Dissemination 

t  :  ; 

:  Vt'hen  a  NOTAM  is  received  (NOTAMs  are  discussed  in  detail  in 

jSection  4.3)  concerning  a  radio  NAVAID  outage,  FD  in  the  Cab  and 
AD  in  the  TRACON  remove  them  from  the  electrowriters  and  give  them 
to  their  supervisors.  If  the  outage  concerns  the  BUF  VORTAC,  the 


supervisors  inform  all  their  controllers,  and  log  the  outage  on 
Torn  7230-4.  The  WS  or  AD  also  post  information  on  the  TRACON 
status  hoard.  Other  VCRTAC  outages  are  disseminated  to  the  affected 
TRACON  controllers  (Table  4-2)  and  posted  on  the  status  board. 

When  a  TRACON  controller  learns  of  a  radio  NAVA I D  outage 
through  a  pilot,  he  reports  it  to  the  WS.  The  WS  relays  the  in¬ 
formation  to  the  FSS,  AT,  his  affected  controllers  and  the  CIC  if 
it  concerns  the  BUT  VORTAC.  He  logs  it  on  Form  7230-4  and  either 
he  or  AD  post  the  information  on  the  status  board. 

4.3  NOTAMs 

NOTAl's  are  received  from  the  FS3  on  the  electrowriter.  The 
information  contained  in  NOTAM 5  concerns  radio  and  visual  NAVAID 
outages,  equipment  outages.  . nd  airfield  hazards.  NOTAMs  are  sent 
to  notify  the  controller;  •  routine  outages  for  maintenance  as 
well  as  unexpected  laalfui'Ctieas . 

*  They  may  be  initiated  by  AF,  N  FT  A ,  the  WS  or  FSS.  When  the 
W  S  initiates  a  NO  TAM,  he  telephones  the-  FSS  and  gives  the  necessary 
inform; tion.  The  FSS  then  officially  issues  the  NOT AM  on  the 
electrov.r  iter.  Usually,  the  WS  knows  of  a  pending  NO  TAM  before  it 
is  issued  as  the  tower  is  in  contact  with  the  organizations  that 
initiate  them.  Often,  an  outage  is  brought  tc  the  attention  of 
someone  in  the  Cab  or  TRACON,  then  relayed  to  the  WS  before  the 
official  NOTAM  is  issued. 

NOTAKs  usually  include  an  airport  identifier  (some  NOTAMs 
received  at  Buffalo  pertain  to  Niagara,  Rochester  or  some  other 
airport),  a  class  code  (not  of  use  to  controllers),  NOTAM  numocr, 
effective  time  and  date,  approximate  expiration  time  and  date,  a 
text  describing  the  outage  or  hazard,  the  letters  "FSS",  and  the 
date  and  time  issued. 

1  The  NOTAM  shown  on  the  left  side  of  Figure  4-7  is  translated 
as  follows;  (The  other  NOTAM  in  Figure  4-7  was  taken  over  the 
telephone  by  FD  when  the  electrowriter  was  out  of  service.  It 
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describes  the  location  of  a  70-foot  crane  operating  near  the  air¬ 
port,  At  the  end  of  the  message  is  an  abbreviated  text  of  the 
NOT AM  for  the  AT1S  recording. 

BUT  -  The  NOTAM  is  for  the  Buffalo  airport. 

NOT  AM  -  Indicates  it  is  a  local  NOTAM,  which  tends  to  be 

of  an  advisory  or  "nice  to  know1'  nature  (NOTAM  ”D”  tends  to  be  more 
critical  in  nature,  and  concerns  other  areas). 

A- 32 6  -  It  is  NOTAM  Number  326. 

Text  -  Effective  at  GROO  EST  Monday  6/16/80  United  Airlines 
Cate  number  IS  will  be  closed  for  rehabilitation.  The  closed 
portion  will  be  marked  with  orange  and  white  log  barricades., 
(portion  unreadable).  All  escorts  to  be  provided  by  NFTA  radio 
vehicles.  This  work  to  be  completed  in  7  weeks. 

FSS  fe/13/(tiiae  unreadable)  -  Issued  by  the  FSS  on  6/13/SO  at 
(tine). 

Portions  of  a  NCTAM  that  arc  unreadable  are  generally  ignored 
if  the  text  of  the  message  is  understandable,  otherwise  the  FES  is 
called  for  the  information. 

NOT AMS  are  in  effect  until  a  cancellation  notice  is  received 
over  the  electrowriter  from  the  FSS,  Figure  4-8  shows  a  NOTAM  in¬ 
dicating  the  Rochester  runway  28  ILS  Glide  Slope  has  returned  to 
service. 

In  the  CAB,  FD  removes  NOTAMs  from  the  electrowriter  and 
notifies  the  CIC.  If  necessary,  FD  records  the  information  on  the 
ATIS.  He  places  the  NOTAM  on  the  NOTAM  Board  (Figure  4-9)  at  the 
CIC  position,  which  has  separate  areas  for  airfield  notices,  NAVA1D 
Outages  or  area  notices.  Either  the  CIC  or  FD  notify  the  affected 
Cab  controllers.  Sometimes,  a  controller  may  write  the  NOTAM 
information  on  a  piece  of  paper  or  the  flight  strip  holder  for  mes¬ 
sages  (see  Section  4.0)  and  keep  it  at  his  position  for  reference 
(Figure  4-10  shows  an  abbreviated  text  of  the  NOTAM  concerning  re¬ 
pairs  to  gate  15).  When  the  cancellation  is  received,  FD  removes 
it  from  the  electrowriter,  informs  the  CIC  snd  removes  the  original 
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9.  NOT AM  BOARD  AT  THE  CAD  COORDINATOR  POSITION 
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NO TAM.  Either  the  CIC  or  I'D  notify  the  affected  controllers.  The 
cancellation  and  the  original  notices  are  discarded.  If  it  was  on 
,the  ATIS,  a  new  message  is  recorded.  Handwritten  references  to 
the  NOT AM  are  erased  or  discarded. 

In  the  TRACON,  AD  removes  the  NOTAM  from  the  electrowriter 
and  notifies  the  KS.  Either  of  them  inform  the  affected  control¬ 
lers  and  write  the  NOTAM  on  the  status  board  (Figure  4-2).  The 
WS  clips  the  NOTAM  on  a  clipboard  kept  at  the  desk  and  logs  the 
outage  on  Form  7230-4,  if  it  pertains  to  the  Buffalo  Area.  When 
the  cancellation  is  received,  AD  removes  the  message,  informs  the 
WS  and  erases  it  from  the  status  board.  Either  of  them  inform  the 
affected  controllers.  The  NOTAM  and  cancellation  notice  are 
discarded. 

4 . 4  SUMMARY 

The  status  of  equipment  and  NAVAIDs  at  Buffalo  is  determined 
through  regular  equipment  checks  made  by  controllers ,  supervisors, 
AF,  NFTA,  WSFO,  and  the  FSS.  Status  is  also  determined  by  control¬ 
lers  using  the  equipment  and  pilots  navigating  with  the  radio  and 
visual  NAVAIDs . 

Controller  requirements  for  operational  status  are  based  upon 
position  responsibilities,  the  equipment  used  and  airspace  alloca¬ 
tions.  Dissemination  of  status  information  is  primarily  made  by 
the  supervisors  verbally  informing  the  affected  controllers  and 
posting  the  information  for  reference  in  the  Cab  and  TRACON.  These 
procedures  are  similar  to  those  used  at  the  Albuquerque,  Atlanta  , 
and  Boston  towers. 
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5.  CURRENT  FLIGHT  DATA  SYSTEM 


OVERVI EW 

A  brief  description  of  the  national  flight  data  system  and  a 
detailed  description  of  the  flight  data  system  at  the  Buffalo  Air 
Traffic  Control  Tower  as  of  July  1980  is  described  in  this  chapter. 
Specific  areas  covered  include: 

o  Flight  data  equipment  and  layout. 

o  Flight  data  analyses  and  processing  procedures.  This  sec¬ 
tion  includes  an  analysis  of  each  type  of  flight  strip  and 
how  it  is  processed  from  controller  position  to  position. 

o  Summaries  of  on-site  observations  conducted  at  the  Buffalo 
Tower  Cab  and  TRACON  which  describe  present  flight  data 
layouts  and  flight  strip  loads  by  controller  position. 

o  Flight  data  record  keeping  which  includes  a  description  of 
how  flight  data  is  tallied  from  primary  sources  (flight 
strips,  scratch  pads,  counters)  and  totalled  on  both  local 
and  national  (FAA)  data  forms. 

Flight  data  equipment  at  Buffalo  is  typical  for  an  ARTS  III  Tower. 
The  Cab  contains  2  FDEP  units  (1  spare),  a  Conrac  and  a  BRITF. . 

The  TRACON  has  2  FDEP  units  (1  spare)  and  is  equipped  with  four 
radar  positions  of  which  3  are  regularly  used.  Flight  strip  drop 
tubes  are  not  used  at  Buffalo,  so  departure  flight  strips  are 
machine  printed  in  both  the  Cab  and  TRACON. 

Flight  strip  processing  at  Buffalo  includes  mounting  strips 
ir.  plastic  holders  and  placing  them  in  custom  designed  flight 
strip  bays  and  wooden  boxes  located  at  the  controller  positions. 

In  the  TRACON,  flight  strip  bays  are  located  at  AD,  DEP-W,  ARR-W 
and  ARR-E  wooden  boxes  are  located  at  AD  for  advance  proposals, 

^nd  the  two  approach  control  positions  (for  Stage  III  arrival 
itrip  preparation  and  Stage  III  overflights).  A  scratch  pad  is 
used  at  the  AD  position  for  general  note  taking  and  to  record 


X 


flight  data  coordination  requirements. 

In  the  Tower  Cab,  the  only  flight  strip  bay  is  located  at  the 
Assistant  Local  Control  (AL)  position;  departure  strips  (IFR  and 
stage  III)  are  placed  in  the  bay  by  GC  and  removed  by  LC  after 
processing  and  put  in  the  flight  strip  bin  at  AL.  Wooden  flight 
strip  boxes  are  located  at  CD  and  FD.  Scratch  pads  are  also  used 
extensively  in  the  Cab  and  are  located  at  CD,  FD,  GC  (VFR  depar¬ 
ture  flights)  and  LC  (arrival  sequence).  VFR  non-Stage  III  flights 

are  logged  on  a  mechanical  counter  at  the  LC  position.  Flight 
strips  are  not  completed  for  such  flights,  rather,  aircraft  ident¬ 
ification  information  is  logged  on  a  scratch  pad  by  either  GC 
(departures)  or  LC  (arrivals). 

Flight  strip  mix  for  a  one  day  (Friday,  April  25,  1980) 

! sample  in  the  TRACON  was: 

Air  Carrier  38% 

Air  Taxi  9t 

General  Aviation  46% 

*  Military  7% 

A  relatively  small  percentage  (14%)  of  these  strips  were  hand¬ 
printed. 

Manual  notations  on  Buffalo  strips  are  common.  In  the  Cab, 

*  these  include  checkmarks  (indicating  coordination  compliance)  and 
: initial  aircraft  instruction  (e.g.,  altitude).  Manual  notations 
in  the  TRACON  are  more  varied  depending  upon  the  type  of  flight. 


:One  important  procedure  involves 
iOr  highlight  certain  flight  data 
I  than  Buffalo) . 


the  use  of  red  pens  to  indicate 
(e.g.,  a  departure  airport  other 


!  Transfer  of  control  of  flights  from  Buffalo  to  the  Toronto 

i Center  in  Canada  must  he  done  by  telephone.  The  Canadian  air 
'traffic  control  network  is  presently  connected  to  the  U.S.  system 
|via  voice  communications  only.  (Future  plans  nre  to  integrate 
Jthe  two  systems  on  a  computer  network.)  Flights  departing  Buffalo 
! for  Toronto  reauire  the  FD  controller  in  the  Cab  to  call  the 

l  * 

[Toronto  Center  with  an  approval  request.  Such  action  is  indicated 


by  a  third  checkmark  on  the  departure  flight  strip.  Flights  de¬ 
parting  Toronto  for  Buffalo  are  called  in  to  the  Cleveland  ARTCC 
,by  Toronto  Center.  The  Cleveland  Center  may  then  generate  an 
arrival  strip  to  the  Buffalo  TRACON  in  U.S.  format.  These  so- 
called  "Toronto  proposals"  are  stored  in  the  wooder.  flight  strip 
box  at  AD  in  the  TRACON  since  they  are  usually  generated  well  in 
advance  of  flight  arrival  time.  The  Toronto  Center  also  verbally 
coordinates  these  flights  with  the  Buffalo  TRACON. 

The  Cleveland  ARTCC  may  also  be  contacted  by  DEP-W  relative 
to  clearing  departing  aircraft  to  an  altitude  above  the  terminal 
area  limit  (10,000  MSL) .  This  procedure  eliminates  the  need  to 
•level  off  the  aircraft  prior  to  the  Center  authorizing  a  higher 
altitude. 

S.l  PURPOSE  AND  DEVELOPMENT  Or  THE  NATIONAL  FLIGHT  DATA  SYSTEM 

;  r 

The  purpose  of  the  National  Flight  Data  System  is  to  provide 
air  traffic  controllers  with  the  information  necessary  to  safely 
and  efficiently  control  flights  operating  at  FAA  controlled  air¬ 
ports  and  in  FAA  controlled  airspace.  Such  information  is  called 
"flight  data"  and  includes  the  aircraft  identification,  aircraft 
type  and  equipment,  radar  beacon  code  assigned,  the  planned  route 
of  flight,  and  selected  operational  data  such  as  altitude,  ground- 
speed,  and  scheduled  arrival  or  departure  time. 

|  First  generation  air  traffic  control  systems  primarily  re- 
;lied  upon  the  voice  radio  link  with  pilots  for  the  receipt  of 
•flight  data.  It  was  common  practice  for  controllers  to  maintain 
✓  this  flight  data  on  blackboards  and  scratch  pads.  This  initial 
;systea  was  gradually  improved  as  a  result  of  echnological  advances 
jin  the  fields  of  communications,  radar  and  navigation. 

!  The  current  air  traffic  control  system  is  based  on  a  nation¬ 
wide  computer  network  containing  the  flight  data  on  flights  that 
plan  to  fly  in  FAA  controlled  en  route  airspace  and  have  filed 
^ flight  plans.  The  primary  source  of  flight  data  is  the  flight 
,plan  which  a  pilot  files  prior  to  takeoff;  these  flight  plans  pro- 
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vide  the  computer  network  with  a  data  base  on  filed  aircraft 
operations  throughout  the  nation. 

'  Each  en  route  center  in  the  country  has  a  computer  unit  (9020 

NAS  Stage  A)  for  the  storage  and  processing  of  flight  data  affect¬ 
ing  their  airspace  jurisdiction.  This  unit  is  part  of  the  nation¬ 

al  computer  network  and  is  used  to  exchange  flight  data  with  other 
en  route  centers  and  with  its  own  client  TRACONs  and  control 
; towers.  In  air  traffic  control  towers,  the  Cab  and  TRACON  facil¬ 
ities  are  connected  to  the  network  via  Flight  Tata  Entry  and 
Printout  (FDEP)  units  (Figure  5-1).  These  FDEPs  function  as 
'flight  data  computer  terminals  and  allow  for  the  transmission  and 
receipt  of  flight  data. 

Controllers  receive  flight  data  from  the  FDEP  units  in  the 
Iforra  of  machine  printed  paper  strips  (1"  by  8")  called  flight 
;progress  strips  or  "flight  strips."  These  strips  are  machine 
.generated  approximately  thirty  minutes  before  the  corresponding 
flight  is  expected  to  come  under  the  control  of  a  Cab  or  TRACON 
^facility.  These  machine  printed  strips  are  easily  separated  from 
the  flight  strip  roll  on  the  FDEP  unit  and  distributed  to  the 
appropriate  controllers  for  air  traffic  control  activities.  Each 
FDEP  unit  also  has  a  keyboard  which  enables  the  controllers  to 
access  the  computer  stored  flight  data  base  to  request,  modify, 

: ot  add  flight  data. 

For  flights  without  a  machine  printed  flight  progress  strip 

(e.g.,  VFR  flights),  controllers '  use  the  voice  radio  link  with 

;  { 

{pilots  to  obtain  the  flight  data  necessary  for  control  purposes. 
•The  controller  hand  prints  this  data  on  either  a  blank  flight 
!  strip  or  a  paper  scratch  pad.  Controllers  depend  upon  radio  com¬ 
munications  with  pilots  to  supplement,  confirm,  or  modify  all  forms 
•of  flight  data  including  machine  printed  or  hand  printed  flight 
strips  or  scratch  pad  data.  • 

1  Controllers  also  receive  limited  flight  data  from  the  radar 

I  surveillance  displays  located  in' both  the  Cab  and  TRACON.  • 

'  i  i 
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FIGURE  5-1.  FDEP  UNITS  IN  BUFFALO  TOWER  CAB 
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In  addition  to  maintaining  flight  data,  controllers  use 
flight  strips  and  scratch  pads  to  maintain  other  traffic  manage¬ 
ment  information,  such  as  noting  how  a  flight  is  to  be  controlled 
or  noting  that  a  particular  instruction  has  been  issued  to  the 
pilot.  Controllers  may  also  use  blank  flight  strips  to  record 
pilot  weather  reports  (PIRF.P)  or  aircraft  emergency  information. 

Paper  scratch  pads  may  be  used  by  Cab  controllers  to  write  down 

the  aircraft  identification  of  certain  flights.  Arrival  flights 

may  be  listed  on  a  scratch  pad  to  provide  a  reference  for  both 

the  sequence  of  arrivals  and  subsequent  taxiing  instructions ;  VFR  j 

departure  flights  may  be  listed  on  a  scratch  pad  for  aircraft  j 

identification  reference  in  the  absence  of  machine  printed  or  hand.  j 

printed  flight  strips.  J 

A  Flight  Data  Display  (FDD)  is  currently  being  designed  to 
replace  the  paper  flight  strips  with  electronically  displayed  1 

flight  data.  * 

S.2  FLIGHT  DATA  EQUIPMENT  ADD  LAYOUT 

The  air  traffic  function  at  the  buffalo  Tower  is  supported 
by  flight  data  equipment  located  in  both  the  Cab  and  TRACON;  the 
layout  of  these  facilities  and  the  location  and  function  of  the 
equipment  therein  is  described  below. 

$.2.1  Tower  Cab  j. 

e 

Flight  data  equipment  in  the  Cab  include;  two  FDEP  units, 
one  Conrac  unit,  and  one  BRITE  Tadar  unit  (Figure  5-2).  • 

The  main  FDEP  unit  (Figure  5-1)  is  equipped  with  a  keyboard 
and  is  located  at  the  Flight  Data  (FD)  position.  This  unit  gen¬ 
erates  machine  printed  flight  strips  for  ail  filed  departures 
for  Buffalo  and  secondary  airports  in  the  terminal  area  (approach 
control  area).  A  spare  FDE?  unit  without  a  keyboard  is  located  on 
the  side  counter  to  the  left  of  the  Clearance  Delivery  (CD)  posi¬ 
tion;  this  spare  unit  is  used  during  an  outage  of  the  main  FDEP. 

■  { 
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LAYOUT  OF  FLIGHT  DATA  EQUIPMENT  IN  TOWER  CAB 


To  the  left  of  the  main  FD£P  unit  is  an  ARTS  keyboard  and 
the  Conrac  display.  The  Conrac  serves  two  principal  flight  data 
functions.  First,  the  Conrac  provides  a  video  display  of  the 
prinary  radar  targets  and  associated  ARTS  data  blocks  (Section 
S . 3.4)  within  a  set  radius  of  the  ASR  (usually  20  miles).  Second, 
it  displays  the  radar  beacon  codes  assigned  to  Stage  III  departure 
flights;  individual  codes  are  assigned  by  the  ARTS  computer  and 
displayed  on  a  "preview  3rea"  on  the  screen  following  a  requested 
entry  on  the  ARTS  keyboard  by  CD.  CD  communicates  the  code  to 
the  pilot  of  the  Stage  III  departure.  The  code  is  entered  on 
the  aircraft  transponder  by  the  pilot,  usually  following  takeoff. 

The  beacon  code  enables  the  ARTS  system  to  identify  an  aircraft 
through  radar  interrogation.  Stage  III  departure  flights  processed 
in  the  Cab  on  the  ARTS  keyboard  and  the  Conrac  appear  on  the  radar 
surveillance  screen  tab  list  of  the  Departure  Controller  in  the 

TRACO'J;  the  tab  list  data  includes  an  alphabetical  letter,  the  ij 

aircraft  identification,  and  the  beacon  code  assigned.  ‘  '1 

.»  A  thivu  unit  of  flight  data  equipment  in  the  Cab  is  the  BRITE 
radar  (figure  5- 3)  suspended  above  the  Assistant  Local  Control 
position  on  a  track.  The  BUITE  radar  screen  displays  radius  of 
the  ASR.  (The  radius  can  be  varied  from  20  miles  to  f>0  miles.) 

The  BP.ITE  display  is  referenced  frequently  by  Local  Controller  :  . 

(LC)  to  determine  separation  between  IFR  arrivals  and  departures,  j 

and  between  successive  IFR  departures.  LC  will  also  reference  the  ■  - 

BRITE  when  Approach  Control  in  the  TRAC0N  notifies  the  Tower  on  the  !  j 

sequencing  of  arrival  flights.  The  BRITE  unit  also  has  a  tab  list  ;  jj 

which  displays  the  aircraft  identification  of  the  last  three  in-  ; 

strument  operation  flights  which  have  landed  at  Buffalo.  The 
tab  list  flight  data  provides  a  reference  for  Ground  Control  (GC) 

when  issuing  taxiing  instructions  to  arrivals.  ;  j 


;  i 

i 


r 


s .  ? .  ?  tracon 

Flight  data  equipment  in  the  Buffalo  TRACON  (Figure  S-4)  in- 
. eludes  two  FDL'P  units  and  the  ARTS  Plan  View  Displays  (PVD’s)  at 
the  redur  positions. 


The  main  FDEP  unit  (Figure  S-5)  is  located  on  the  counter 
just  to  the  left  of  the  Arrival  Data  (AD)  position.  This  FDEP 
unit  generates  machine  printed  flight  strips  for  till  IFR  filed 
operations  (arrivals,  departures,  and  overflights)  for  Buffalo 
and  secondary  airports  in  the  terminal  area.  A  spare  FDEP  unit 
without  a  keyboard  is  usually  stored  at  the  Departure  Data  posi¬ 
tion  (DD)  which  is  not  staffed.  In  the  event  of  an  outage  of  the 
main  FDEP  the  spare  unit  is  moved  over  to  the  same  position  next 
to  AD.  Arrival  Data  is  responsible  for  tending  the  FDEP. 

Flight  data  in  the  TRACON  is  also  displayed  on  the  ARTS  Plan 
View  Display  equipment.  Each  instrument  operation  beacon  target 
on  the  radar  screen  is  tagged  with  a  so  called  ARTS  "data  block." 
This  data  Mock  displays  flight  data  regarding  aircraft  identifi¬ 
cation*,  altitude,  and  ground  speed;  flight  data  on  ground  speed 
and  aircraft  type  is  alternated  within  boundaries  of  terminal 
radar.  The  ARTS  data  block  tracks  the  beacon  target  and  is  con¬ 
nected  to  it  via  a  short  "leader"  line.  Controllers  at  each  radar 
.position  may  vary  the  site  of  the  data  block  within  a  specified 
range  to  suit  their  personal  preference. 

I  The  PVDs  also  display  "tab  list"  flight  data  near  the  peri¬ 

meter  of  the  radar  screen.  IFR  flight  strip  data  transmitted  from 
:the  AKTCC  (Cleveland)  to  the  TRACON  is  processed  through  the  local 
tAJRTS  system;  this  processing  results  in  each  such  flight  being  tab 
!  listed  on  the  appropriate  PIT)  (DEP-W,  ARR-W,  or  AR.R-E)  .  Tab  list 
tdala  includes  an  alphabetical  letter,  aircraft  identification  and 
'assigned  beacon  code. 


^The  letter  "H"/may  also  appear  in  the  data  Mock  to  designate 
;  the  aircraft  as  heavy;  this  heavy  aircraft  indicator  helps  con 
,  trol let  determine  special  handling  requirements. 
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LAYOUT  OF  FLIGHT  DATA  EQUIPMENT  IN  TRACOH 


FIGU15F.  5-  S .  FLIGHT  DMA  F.NTRY  AND  PRINTOUT  (FDr.F)  UNIT  IN  TR-ACON 
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3  FLIGHT  DATA  ANALYSES  AND  PROCESSING 


I 

» 

5.3.1  General  Flight  Data  Information  on  Laffalo 

Flight  data  is  primarily  maintained  in  the  Tower  Cab  and 
TRACON  by  means  of  flight  strips.  These  rectangular  paper  strips 
provide  an  individual  data  base  reference  on  the  flights  requiring 
;a'ir  traffic  control  service  in  the  Buffalo  terminal  area. 

I  Flight  data  is  also  maintained  on  paper  scratch  pads  (5"  by 
7");  these  pads  enable  controllers  to  make  notes  on  operational 
! Might  data  or  flight  data  coordination  requirements.  In  the 
Tower  Cab,  scratch  pads  are  used  by  controllers  at  the  CD,  FD,  GC 
pnd  LC  positions;  in  the  TRACON,  a  scratch  pad  is  used  frequently 
at  the  AD  position. 

(  In  general,  flight  strips  can  be  organised  according  to  for¬ 
mat  and  fora.  The  basic  flight  strip  types  regarding  format  are: 

o  arrival  flight  strips; 

7'  o  departure  flight  strips; 

K 

o  overflight  flight  strips, 

; Flight  strip  format  varies  since  operational  flight  data  most  im¬ 
portant  to  the  controller  varies  with  the  type  of  flight.  For 
'example,  on  an  arrival  flight  strip,  the  coordination  fix  is  im¬ 
portant  for  planning  the  handoff  procedure  with  the  en  route  con¬ 
fer;  on  a  departure  flight  strip,  the  controller  is  more  concerned 
.'with  the  scheduled  departure  time,  requested  altitude  and  pre¬ 
ferred  departure  route;  on  an  overflight  flight  strip,  the  con¬ 
troller  is  concerned  with  the  type  of  aircraft  and  its  altitude 
'and  route  of  flight  through  the  terminal  area.  These  three  basic 
formats  are  presented  in  detail  in  the  following  sections. 

•  Flight  strip  form  refers  to  whether  the  strip  is  machine 
printed  by  the  FDEF  or  hand-printed  by  the  controller.  The  typi¬ 
cal  sources  and  form  of  the  flight  strips  processed  at  Buffalo  are 
summarized  in  Table  5-1.  Flight  strips  printed  by  the  FDEP  units 

♦ 

|are  generally  for  flights  with  IFR  filed  flight  plans;  hand-printed 

i.  -  -  .1 
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TABLE  5-1.  SOURCES  AND  FORM  OF  STANDARD  FLIGHT  STRIPS  BY  TYPE  OF  FLIGHT  AT  BUFFALO 


strips  are  generally  for  VFR  Stage  III  flights  without  a  filed 
flight  plan.  ; 

1  In  addition  to  format  and  form,  flight  strips  also  vary  ac¬ 
cording  to  the  nature  and  extent  of  the  manual  notations  made  on 
the  strips  by  the  controllers.  Such  notations  are  made  to  facili¬ 
tate  the  air  traffic  control  function  and  are  made  on  both  printed 
arid  handwritten  strips.  They  include: 

o  Noting  chrnges  to  update  the  machine -printed  flight  data 
(e.g.,  changing  the  requested  altitude  (flight  level)  or 
destination  airport). 

o  Emphasizing  information  critical  to  the  handling  of  the 
flight  even  though  it  is  already  printed  on  the  flight 
strip  (e.g.,  special  coordination  fixes  are  sometimes 
emphasized  on  arrival  flight  strips)  . 

j  o  Noting  critical  information  to  be  used  in  the  handling  of 
flight  (e.g.,  the  type  of  approach  to  be  made  to  Buffalo, 
t  ■  -  or  that  the  flight  is  a  Niagara  arrival). 

o  Noting  that  required  interfacility  coordination  has  been 
completed  (e.g.,  tower-en  route  coordination  or  coordina¬ 
tion  with  Toronto  Center). 

i  o  Noting  that  required  inter-controller  coordination  has 
;  taken  place  (e.g.,  a  radar  termination  notation  is  made 

i  when  a  flight  is  handed  off  to  the  ARTCC  or  to  the  Tower 

1 

i  for  a  visual  approach). 

\  o  Noting  that  a  particular  instruction  has  been  issued  to 
•  the  pilot  (e.g.,  permission  from  Cleveland  Center  to  clear 

i  \ 

!  departure  to  an  altitude  above  terminal  area  limit 

I  (10,000  MSL) . 

i  :■ 

|  0  Noting  information  for  other  than  controller  purposes  such 

i  as  for  traffic  counting  or  incident  reconstruction  (e.g., 

radar  surveillance  approach) . 

'Examples  and  explanations  of  manual  notations  for  both  printed  and 
handwritten  flight  strips  are  presented  later  in  this  section. 


Flight  strips  are  not  machine -printed  or  hand-printed  for  non 
Stage  III  VFR  flights;  however,  such  flights  are  recorded  on  a 
scratch  pad  in  the  Cab  by  either  GC  (departures)  or  LC  (arrivals) 
to  facilitate  radio  communications  (Figure  S-6).  Since  the  number 
of  non-Stage  III  flights  is  not  recorded  on  flight  strips,  the 
LC  controller  keeps  a  record  of  these  VFR  flights  on  a  mechanical 
counter  located  at  the  LC  position. 

An  important  aspect  of  the  physical  processing  of  flight 
strips  at  Buffalo  involves  the  controllers  using  plastic  holders, 
stationary  console  flight  strip  bays,  portable  custom  designed 
wood  flight  strip  boxes  and  standard  flight  strip  storage  bins. 

The  location  of  this  flight  data  equipment  in  the  Cab  and  TRACON 
is  presented  in  Figures  S-7,  and  5-8  respectively.  Flight  strip 
drop  tubes  are  presently  not  used  at  Buffalo;  however,  they  have 
been  approved  for  installation  when  funds  become  available. 

Both  machine-printed  and  hand-printed  strips  are  inserted 
into  plastic  holders  which  permit  the  stacking  of  the  strips  in 
the  Lays  and  boxes.  The  regular  bays  ar-i  constructed  into  the 
console  equipment  and  serve  as  flight  strip  holding  areas.  In  the 
Cab,  there  is  only  one  flight  strip  bay  (9  strip  capacity)  located 
at  the  Assistant  LC  position  and  used  by  the  LC  controller  (see 
Figure  5-9 j ;  in  the  TRACON,  there  are  three  active  flight  strip 
bays  located  at  AD  (17-strip  capacity),  DEP-W  (17-strip  capacity), 

■  and  ARR-W/ARR-E  (a  shared  bay) .  The  departure  and  arrival  bays 
are  divided  into  "pending"  and  active  sections  by  a  movable  strip 
separator.  The  AD  bay  is  similarly  divided  into  Buffalo  and  non- 
Buffalo  departures. 

The  wooden  flight  strip  boxes  are  mobile  and  are  custom  de¬ 
signed  for  a  capacity  of  eight  strips,  and  tilted  slightly  for 
visibility  (Figure  5-10).  In  the  Cab,  flight  strip  boxes  are  lo¬ 
cated  at  CD  and  FD;  with  the  FD  box  shared  with  GC.  In  the 
I'RACON,  the  flight  strip  boxes  are  located  at  AD,  DEP-W,  ARR-W  and 
ARR-E.  In  this  facility,  the  boxes  serve  raore  of  a  secondary  func 
iion  in  terms  of  providing  an  alternative  storage  location  for 
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FIGURE  5-9.  FLIGHT  STRIP  KV  AT  ASSISTANT  LOCAL  POSITION 
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FIGURE  5-10. 
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particular  flight  strip  needs.  (For  example,  storage  for  early 
Toronto  proposals  at  AD,  storage  for  blanks  for  Stage  III  write 
ups,  and  overflight  strips  storage.) 

Once  a  flight  strip  is  processed,  it  is  stored  in  a  flight 
strip  bin.  In  the  Cab,  the  storage  bin  is  located  just  below  the 
bay  at  AL  (Figure  5-11);  these  strips  are  removed  only  once  a  day 
for  counting.  In  the  TRACON,  all  processed  strips  are  returned 
to  the  bin  at  AD  (Figure  5-11);  the  Watch  Supervisor  collects  and 
counts  these  strips  hourly. 


5.3.2  Typical  Flight  Strip  Load  in  Buffalo  TRACON 


o 

o 

o 


Detailed  analyses  of  Buffalo  flight  strip  content  and  pro¬ 
cessing  are  better  understood  if  placed  in  the  context  of  the 
typical  daily  flight  strip  load  in  the  Buffalo  TRACON.  Table  5-2 
presents  a  summary  breakdown  of  daily  flight  strip  processing  at 
Buffalo  by; 

o  Operations  category  (air  carrier,  air  taxi,  general 
.  aviation  and  military). 

Type  of  flight,  (arrival,  departure,  overflight). 

Airport  (Buffalo,  Niagara,  or  other  secondary  airports). 
Form  of  flight  strip  (machine-printed  or  hand-printed). 

On  a  typical  weekday  (Friday,  April  25,  1980),  the  Buffalo 
TRACON  processes  approximately  500  flight  strips  with  roughly  861 
machine-printed  and  144  hand-printed.  The  percentage  mix  of  flight 
strips  by  operations  categories  is  as  follows: 

i 

Air  Carrier  384 

Air  Taxi  94 

;  General  Aviation  464 

Military  74 

[Landings  and  departures  at  Greater  Buffalo  International  Airport 
account  for  about  704  of  the  total  flight  strip  load;  the  remain¬ 
ing  304  i3  split  about  evenly  between  overflights  and  secondary 
airport  arrivals  and  departures.  Niagara  represents  approximately 


5-22 


ss mzzzi 


TABLE  5-2.  FLIGHT  STRIP  BREAKDOWN  FOR  THE  BUFFALO  TRACON  FOR  A  SAMPLE 
WEEKDAY 1  WITH  VFR  FLYING  CONDITIONS 


[ 

* 

851  of  secondary  airport  flight  strip  activity;  Niagara  air  traf¬ 
fic  is  predominatly  general  aviation  and  military. 

;  Daily  flight  strip  processing  in  the  TRACON  is  concentrated 
between  7:00  a.m.  to  9:00  p.m.  (Figure  5-12).  The  daily  peak  oc¬ 
curs  between  3:30  p.m.  and  S:30  p.m.;  other  intense  flight  strip 
processing  periods  are  between  8:00  a.m.  and  10:00  a.m.  and  be¬ 
tween  7:00  p.m.  and  8:00  p.m. 

5.3.3  IFR  Departures 

The  format  and  form  of  IFR  departure  flight  strips  and  the 
nature  of  the  manual  notations  are  illustrated  in  the  following: 

Figure  5-13:  Flight  Strip  Model  for  IFR  Departures. 

Figure  5-14:  Typical  TRACQN  Flight  Strips  for  IFR  Departure 
Flight  Examples. 

Figure  5-15:  Buffalo  TRACON  IFR  Departure  Flight  Strips 
Examples . 

:  a  Table  5-3:  Sample  of  Manual  Notations  on  IFR  Departure 

Flight  Strips --TRAC0N. 

Processing  procedures  for  IFR  departure  flight  strips  are 
discussed  below;  the  procedures  are  organized  by  controller  ac¬ 
tivities. 

Tower  Cab 

FD  o  IFR  departure  flight  strip  is  generated  by  FPEP  approxi- 
;  mately  30  minutes  prior  to  scheduled  departure  time. 

o  FD  separates  stTip  from  FDF.P  paper  strip  roll,  inserts  it 
in  a  plastic  holder  and  either  hands  the  strip  to  CD  or 
,  places  it  directly  in  his  flight  strip  box  (Figure  5-16). 

CD  o  CD  awaits  pilot’s  call  for  clearance. 

o  When  pilot  calls  in,  CD  provides  clearance  based  on  flight 
I  strip,  e.g.,  "Cleared  to  JFK  as  filed,  maintain  altitude 

100,  expect  flight  level  230  10  minutes  after  departure." 

;  CD  will  also  provide  discrete  beacon  code  and  departure 
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FIGURE  5-12.  BUFFALO  TRACON  FLICHT  STRIP  PROCESSING  BY  TIME  OF  DAY 


s. 

CO 

• 

6. 

8A. 

7. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

A.  Machine  Printed  Information  (National  standardization  of  spaces 

1.  through  9A.) 

1.  Aircraft  identification. 

2.  Revision  number  (FDEP  locations  only). 

2A.  Strip  request  originator.  (At  FDEP  locations  this  indicates 
the  sector  or  position  that  requested  a  strip  be  printed.) 

3.  Number  of  aircraft  (if  more  than  one),  heavy  aircraft  indi¬ 
cator  "H/"  (if  appropriate),  type  of  aircraft  and  suffix 
indicating  any  special  equipment. 

4.  Computer  identification  number,  if  required. 

5.  Secondary  radar  (beacon)  code  assigned. 

6.  Proposed  departure  time. 

7.  Requested  altitude. 

8.  Departure  airport. 

9.  Machine  generated  -  Route,  destination  and  remarks. 

SA.  Not  used. 

B.  Hand  Printed  Information  (Local  facility  directive  specifies 
use  of  spaces  10.  through  18.) 

8.  In  red,  underline  departure  airport  if  ether  than  Buffalo. 

---  9.  For  machine  generated  Strip-Altitude/altitude  restrictions 
in  the  order  flown,  if  appropriate. 

.  9.  For  manually  prepared  strip-clearance  limit,  route  altitude/ 

altitude  restrictions  in  the  order  flown,  if  appropriate 
(  and  remarks . 

•  '  9A.  Not  used.  * 

12.  Checkmark  indicating  clearance  issued. 

>,  13.  Takeoff  runway  (if  different  from  active  runway), 
i  ;  IS.  Checkmark  (/)  indicating  passed  to  Approach  Control  (Buffalo 
Tower  only.) 

16.  Departure  Time  (TRACON  only), 
i  17.  Asramed  departure  time.  (CAB  only,  if  required.) 

18.  Checkmark  (/)  indicating  assumed  departure  time  forwarded  to 
adjacent  facility  (if  required). 


FIGURE  5-13.  FLIGHT  STRIP  MODEL  FOR  IFR  DEPARTURES 
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FIGURE  5-14.  TYPICAL  TRACON  FLIGHT  STRIPS  FOR  IFR  DEPARTURES  FROM  BUFFALO 


FIGURE  S-15,  BUFFALO  TRACON  IFR  DEPARTURE  FLIGHT  STRIP  EXAMPLES 


TABLE  5-3.  SAMPLE  OF  MANUAL  NOTATIONS  ON  IFR  DEPARTURE  FLIGHT  STRIPS  TRACON 
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TABLE  S-3.  SAMPLE  OF  MANUAL  NOTATIONS  ON  IFR  DEPARTURE  FLIGHT  STRIPS  TRACON  (CONT.) 
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FIGURE  S-16.  FLIGHT  STRIP  BOX  USED  AT  CLEARANCE  DELIVERY 
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j. .  control  frequency.  Pilot  reads  back  clearance  and  usually 

states  "have  ATIS"  with  the  letter  identifier. 

o  CD  notates  the  flight  strip  with  a  checkmark  in  block  12 
'  '  Cupper  right-hand  corner!  indicating  clearance  has  been 

issued.  CD  may  also  notate  the  strip  with  the  initial 
j  cleared  altitude  level  (60  or  100) . 

o  CD  then  removes  the  strip  from  the  box  at  CD  position  and 
!  places  it  in  the  flight  strip  box  at  the  FD  position 

!  (across  the  FDEP) .  (Figure  S-17). 

FD  o  Monitors  the  flight's  taxi  request  to  GC. 

GC  o  Monitors  for,  and  responds  to,  flight's  taxi  request. 

(  o  GC  will  then  cant  the  flight  strip  in  the  FD  box  so  that 

j  one  edge  overlaps  the  side  of  the  box  (Figure  5-17).  This 

I  is  a  signal  for, FD  to  call  the  AD  controller  in  the  TRACON 

•  as  a  notification  that  the  aircraft  is  ready  for  taxi. 

i 

frD  o  Observes  canted  flight  strip  and  makes  call  to  AD  in 
i  TRACCN . 

o  FD  then  notates  the  strip  with  a  second  checkmark  in 

block  15;  this  checkmark  indicates  that  notification  has 
been  performed  (see  Figure  5-17). 

!  o  FD  may  also  be  required  to  coordinate  the  flight  with  an 
i  adjacent  facility;  this  coordination  is  indicated  by  a 

third  checkmark  located  in  block  18.  This  coordination 
is  required  for  Buffalo  IFR  departures  to  Toronto;  FD 

|  calls  Toronto  Center  with  a  flight  approval  request. 

■  i 

GC  o  GC  observes  the  two  (or  three)  checkmarks  on  the  strip  and 

j  removes  it  from  the  FD  box.  GC  places  the  strip  flush  on 

j  the  counter  directly  in  front  of  his  standing  position 

!  (Figure  5-18).  GC  handles  the  taxi  with  the  flight  strip 

i  in  this  location.  ; 

I 

!  o  When  the  aircraft  has  been  taxied  and  is  approaching  the 
j  set  position  for  tvkeoff,  GC  will  place  the  flight  strip 

I - in  the  bay  at  the  AL  position  (Figure  —  D.) .  . 
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FIGURE  5-18.  FLIGHT  STRIPS  FLUSH  ON  COUNTER  AT  GROUND 
CONTROL  POSITION  DURING  AIRCRAFT  TAXI 


-  -  5-35 


% 


U.  .  o-  During  slow  periods,  GC  may  move  the  flight  strip  directly 

;  from  the  FD  box  into  the  bay  at  Assistant  LC. 

o  GC  does  not  make  any  manual  notations  on  the  flight  strip. 

LC  o  Monitors  aircraft  taxi  and  looks  for  strip  in  bay  at 
Assistant  LC. 

o  Observes  strip  in  bay  and  checks  for  the  two  manual  (or 
three,  if  Toronto  coordination  was  necessary)  checkmarks. 

i  o  Clears  aircraft  for  entering  runway  and  for  takeoff. 

i 

|  o  When  aircraft  is  rolling,.  LC  calls  off  the  flight  to  the 
.  Departure  Controller  in  the  TRACON. 

o  LC  provides  pilot  with  initial  instructions  and  directs 
i  pilot  to  contact  Departure  Control. 

o  LC  removes  flight  strip  from  bin  and  inserts  it  in  the 

flight  strip  bin  at  the  AL  position.  Flight  strips  accum¬ 
ulate  in  this  storage  bin  all  day. 

o  LC  does  not  make  any  manual  notations  on  the  flight  strips. 
„  TRACON 

AiT  o  IFR  departure  strip  is  generated  by  FDEP  approximately  30 
minutes  prior  to  scheduled  departure  time. 

o  AD  separates  the  strip  from  the  FDEP  paper  strip  roll  and 

!  reviews  it  for  special  marking  requirements,  e.g.,  non- 

1  Buffalo  departures  underlined  in  red  in  block  eight.  The 

i  strip  is  inserted  in  a  plastic  holder  and  placed  in  the 

j  flight  strip  bay  at  AD.  The  flight  stTip  bay  (Figure  5-19) 

j  has  a  capacity  of  17  strips  and  is  divided  by  a  separator 

!  strip  into  a  Buffalo  departure  section  and  a  non-Buffalo 

|  departure  section. 

o  AD  will  Tetain  the  flight  strip  in  the  bay  until  receiving 
the  notification  call  from  FD  in  the  Cab  relative  to  air- 
■  craf t  taxi . 

o  Upon  receiving  the  call  from  FD  in  the  Cab,  AD  scans  the 
flight  strip  bay,  removes  the  appropriate  strip  and  places 


•  >  5-36 


* 


BUFFALO 
j  DEPARTURES 

SEPARATOR  STRIP 


NON-BUFFALO 

DEPARTURES 


FIGURE  5-19.  IFR  DEPARTURE  STRIPS  IN  TRACON  IN  BAY 
AT  ARRIVAL  DATA  (FLIGHT  DATA) 
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j  .  .  It  In  the  "pending  section"  of  the  flight  strip  bay  at  the 

;  adjacent  Departure  Control  position,  DF.P-W  (Figure  S-20). 

PEP-  o  DEP-K  reviews  the  flight  strip  in  the  pending  section,  tine 
—  permitting,  while  working  active  departure  strips  stacked 

in  the  lower  section  of  the  flight  strip  bay. 

i  o  When  LC  calls  DEP-N  and  states  the  aircraft  is  rolling, 

DEP-W  will  move  the  strip  from  the  pending  section  to  the 
'■  active  departure  section  of  the  bay. 

o  The  pilot  of  the  aircraft  will  contact  Departure  Control 
after  takeoff  and  DEP-W  will  log  the  time  of  radar  contact 
j  on  the  strip  in  block  16. 

;  o  DEP-K  will  provide  the  aircraft  with  radar  separation  and 
departure  vectors.  IFR  departures  are  usually  handed  off 
by  DEP-W  to  the  ARTCC  or  to  a  Tower  En  Route  jurisdiction. 
i  DEP-W  will  sometimes  coordinate  with  the  Cleveland  Center 

]  relative  to  clearing  the  departing  aircraft  to  an  altitude 

L _  above.  the  terminal  area  limit  (10,000  MSL) . 

1 

i  o  When  the  flight  is  handed  off,  DF.P-W  will  notate  the  strip 
with  the  time  of  har.doff  and  a  radar  service  termination 
,  symbol  (e.g. ,  R) . 

|  o  DEP-W  will  remove  the  strip  from  the  bay. 

AD  o  AD  collects  the  used  flight  strip  and  files  it  in  the 

i  flight  storage  bin  at  AD  (Figure  5-11). 

t  i 

j  o  AD  delivers  the  storage  bin  strips  to  the  Watch  Supervisor 

j  each  hour  for  counting. 

i  i 

!  \ 

.5.3.4  IFR  Arrivals 

i  ' 

,  The  format  and  form  of  IFR  arrival  flight  strips  and  the  na¬ 
ture  of  the  manual  notations  thereupon  are  illustrated  in  the  fol¬ 
lowing:  | 

j  Figure  5-21:  Flight  St. ip  Model  for  IFR  Arrivals  (TRACON 
|  only) .  r 
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FIGURE  $-40.  FLIGHT  STRIP  BAY  AT  HEPARTI"*E  CONTROL 
POSITION  (DEP-W)  IN  TRACON- 


A.  Machine  Printed  Information  (National  standardization  of  spaces 
l  through  9A.) 

1.  Aircraft  identification. 

2.  Revision  number  (FDEP  locations  only). 

2A.  Strip  request  originator.  (At  FDEP  locations  this  indicates 
the  sector  or  position.) 

t 

:  3.  Number  of  aircraft  (if  more  than  one)  ,  heavy  aircraft 

;  .tidicator  ~H/"  (if  appropriate),  type  of  aircraft  end  suffix 

indicating  special  equipment. 

4.  Computer  identification  number,  if  required. 

!  5.  Secondary  radar  (beacon.'  code  assigned. 

|  6.  Previous  fix  (FDEP  locations)  or  inbound  airways. 

1  7.  Coordination  fix. 

|  8.  Estimated  time  of  arrival  at  the  coordination  fix  of 

destination  airport. 

i 

9.*  Altitude  (in  hundreds  of  feet)  and  remarks. 

9A.  Destination  Airport 

3.  Hand  Printed  Information  (Local  Facility  Directive  specifies 
I  of  spaces  10  through  18.) 

;  1.  Radar  Operation  j 

I  9.*  Altitude  (in  hundreds  of  feet)  and  remarks, 

j  9A.  In  red  -  draw  a  semi-qircle  around  airport  if  destination 

(  other  than  Buffalo, 

i  10.  Time  of  radar  handoff. 

.  13.  Checkmark  (/)  to  indicate  information  forwarded  to 

i 

1  appropriate  tower. 

•Buffaf j  TRACOM  arrival  strips  usually  have  a  machine  printed  "IFR" 
in  space  9;  th  s  is  followed  by  handprinted  altitude  levels. 

FIGURE  5-21.  FLIGHX- STRIP, MODEL  FOR  IFR  ARRIVALS  (TRACON  ONLY) 
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I 

2.  Non-radar  or  Inoperative  Recorders 

9A.  In  red  -  draw  a  semi-circle  around  airport  if  destina¬ 
tion  other  than  Buffalo. 

*  •'  10.  Tine  of  initial  contact  or  time  of  transfer  of  control 

point. 

11.  Tine  over  approach  fix  outbound. 

12.  Time  aircraft  began  holding. 

13.  Checkmark  (/)  to  indicate  information  was  forwarded  to 

;  appropriate  tower. 

i  .14.  In  time  approaches,  time  to  leave  the  approach  fix 

inbound. 

;  15.  Holding  information, 

j  16.  Time  cleared  for  approach 

;  17.  Approach  fix  inbound. 

|  18.  If  required:  landing  assured,  missed  approach,  or 

low  approach. 


i 

i 


1 

i 


4 


i 
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FIGURE  5-21.  FLIGHT  STRIP  MODEL  FOR  IFR  ARRIVALS  (TRACON  ONLY) 
(CONT.)  j  : 
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Figure  5-22.  Typical  TRACON  Flight  Strips  for  IFR  Arrivals 
'  to  Buffalo. 

Figure  5-Z3:  Buffalo  TRACON  IFR  Arrival  Flight  Strip 
Examples . 

Table  5-4:  Sample  of  Manual  Notations  of  TRACON  Arrival 

Flight  Strips. 

Processing  procedures  for  IFR  arrival  flight  strips  are  dis¬ 
cussed  below;  the  procedures  are  organized  by  controller  activities 

TRACON 

‘ATT  o  IFR  arrival  strip  is  generated  by  FDEP  approximately  30 
minutes  prior  to  the  flight's  scheduled  arrival  time  at 
the  coordination  fix. 

o  AD  separates  the  strip  from  the  FDEP  paper  strip  roll  and 
reviews  it  for  special  marking  requirements,  i.e.,  non- 
Buffalo  arrivals  overlined  in  red  in  block  9A.  AD  inserts 
,  the  strip  in  a  plastic  holder  and  places  it  in  the  pending 

section  of  the  flight  strip  b3y  serving  the  two  approach 
controllers  (Figure  5*24). 

o  For  arrival  flight  strips  which  are  generated  well  in  ad¬ 
vance  of  scheduled  arrival  tine,  AD  will  use  the  wooden 
flight  strip  box  at  the  AD  position  (Figure  5-5)  next  to 
the  FDEP.  So-called  "Toronto  proposals"  are  placed  in 
this  strip  box. * 


r  - 

The  Toronto  Center  will  call  in  Toronto  departure  flights  heading 
for  Buffalo  to  the  Cleveland  ARTCC.  Cleveland  Center  will  then 

fenerate  a  strip  for  this  flight  in  standard  U.S.  arrival  strip 
orraat.  Toronto  Center  will  also  call  the  Buffalo  TRACON  (AD) 

1  for  an  approval  request  for  such  a  flight. 
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FIGURE  5-23.  BUFFALO  TRACON  IFR  ARRIVAL  FLIGHT  STRIP  EXAMPLES 


* 


FIGURE 


PENDING  ARRIVALS 
.AND  OVERFLIGHTS 


MOBILE  SEPARATOR 


ACTIVE  ARRIVALS 
AND  OVERFLIGHTS 


-24.  SINGLE  FLIGHT  STRIP  BAY  SERVING  APPROACH  CONTROL  - 
SITUATED  BETWEEN  ARR-W  AND  ARR-E 


5  -  4  S 


TAB IE  5-4 .  SAMPLE  OF  MANUAL  NOTATIONS  ON  TRAC ON  ARRIVAL  FLIGHT  STRIPS 


•Coordinator  Is  constantly  assisting  approach  controllers  *hen  position  It  staffed 


Ape ronch  . 

VI  n\  vo’TTrr1 
7AkR^~o“ 

Xk*k- ?)' 

o  ARR-W,  say,  will  review  the  flight  stri;>  in  the  pending 
section  of  the  bay,  tine  permitting,  while  working  active 
arrivals.  Special  note  is  taken  of  the  coordination  fix 
and  scheduled  arrival  time  at  the  fix. 

o  When  the  beacon  target  and  ARTS  data  block  for  the  flight 
appear  on  the  PVD,  ARR-W  will  scan  the  pending  section  of 
the  bay  for  the  strip  and  move  it  down  to  the  active  sec¬ 
tion.  ARR-W  will  coordinate  on  ARTS  handoff  with  the  ARTCC 
or  an  adjacent  Tower  facility.^  The  pilot  will  call 
i  Buffalo  Approach  Control  and  ARR-W  will  r.ctate  the  strip 

with  the  time  of  radar  handoff. 

o  ARR-W  will  service  the  arrival  flight  with  approach  infor¬ 
mation,  radar  separation  and  approach  vectors.  The  ARR-W 
controller  will  notate  the  strip  with  successive  altitude 
instructions  issued  to  the  pilot.  Approach  altitudes  fre¬ 
quently  notated  on  the  strip  are  110,  70,  40  and  25;  pre¬ 
vious  altitude  assignments  are  usually  crossed  out  on  the 
strip. 

o  During  the  approach,  ARR-W  (or  the  Coordinator)  will  call 
LC  in  the  Cab  to  state  the  arrival  sequence.  In  the  ab¬ 
sence  of  arrival  flight  strips,  LC  depends  upon  monitoring 
the  BRITE  and  logging  the  arrival  sequence  on  a  scratch 
pad. 

o  Once  the  flight  is  set  up  for  an  approximate  eight-mile 
final  with  the  runway  in  sight  or  the  pilot  visually 
trailing  aircraft  cleaved  for  a  visual  approach, 

ARR-W  will  clear  the  flight  for  a  visual  approach  and  di- 

^Approach  Controllers  are  assisted  by  a  Coordinator  during  certain 
;  periods . 

'‘'Verbal  coordination  could  also  be  used  for  certain  tower-en  route 
!  handoffs. 


‘  rect  the  pilot  to  contact  the  Tower.  ARR-Vf  will  notate 

the  strip  with  the  time  radar  service  was  terminated  and 
with  a  symbol  (2)  to  indicate  the  flight  was  handed  off  to 
the  Tower. 

o  Either  ARR-W  or  the  Coordinator  will  remove  the  strip  frr' 
the  bay  and  hand  it  to  AD  for  storage  in  the  flight  strip 
storage  bin  at  the  AD  position. 

(IFR  arrivals  to  Niagara  are  handled  by  the  ARR-W  controller. 
Standard  procedure  on  these  operations  is  to  transfer  the  flight 
to  the  Niagara  Tower  (Local  Control)  five  miles  prior  to  the  outer 
marker. ) 

Tower 

LC  o  In  the  absence  of  arrival  flight  strips,  LC  depends  upon 
monitoring  the  BRITE  and  legging  the  arrival  sequence  on 
a  scratch  pad. 

o  GC  can  reference  the  scratch  pad  arrival  sequence  or  the 
BRITE  tab  list  for  taxi  communications. 

$.3.5  IFR  Overflights 

The  format  and  form  of  IFR  overflight  flight  strips  and  the 
nature  of  the  manual  notations  thereupon  are  illustrated  in  the 
following : 

Figure  5-25:  Flight  Strip  Model  for  IFR  Overflights  (TRAC ON 
only) . 

;  Figure  5-26:  Typical  TRACON  Flight  Strips  for  IFR  Overflights 

Figure  5-27:  TRACON  IFR  Flight  Strips  for  Overflights 

i  Table  5-5:  Sample  of  Manual  Notations  on  IFR  Flight  Strips 

for  Overflights 


Processing  procedures  for  IFR  flight  strips  for  overflights  are 
discussed  below;  the  procedures  are  organized  by  controller  activi- 

th». .  -  -  .  . 
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1. 

2. 

s. 

8. 

9. 

10. 

11. 

12. 

2A. 

3. 

4. 

6. 

8A. 

13. 

m 

ta 

7. 

9A. 

16. 

H 

H 

A. 


i 

I 


I 

I 

B. 


J 


Machine  Printed  Information  (National  standardization  of  spaces 
1  through  9A.) 

1.  Aircraft  identification. 

2.  Revision  number  (FDEP  locations  only). 

2A.  Strip  request  originator.  (At  FDEP  locations  this  indicates 
the  sector  or  position  that  requested  a  strip  be  printed.) 

3.  Number  of  aircraft  (if  more  than  one),  heavy  aircraft 
indicator  "H/”  (if  appropriate),  type  of  aircraft  and 
suffix  indicating  any  special  equipment. 

4.  Computer  identification  number,  if  required. 

5.  Secondary  radar  (beacon)  code  assigned. 

6.  Coordination  fix. 

7.  Overflight  coordination  indicator  (FDEP  locations  only) 

8.  Estimated  time  of  arrival  at  the  coordination  fix. 

9.  Altitude  and  route  of  flight  through  the  terminal  area. 

9A,  Not  used. 

Hand  Printed  Information  (Local  facility  directive  specifies 
use  of  spaces  10  through  18.)  , 

8.  In  red-  A  letter  "V”  (indicating  an  overflight). 

10.  Time  radar  handoff  or  radar  contact  from  receiving  facility. 
13.  Checkmark  (/)  to  indicate  coordination  has  been  accomplished 

with  appropriate  facility. 

16.  Time  aircraft  has  been  handed  off  to  the  next  facility  or 
time  of  transfer  of  control. 


I 

I  | 

FIGURE  5-25  v  FLIGHT  STRIP  MODEL ^ FOR  IFR  OVERFLIGHTS  (TRACON  ONLY) 
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1100  2-T4- 6-  Radar  (beacon)  code  reassigned 

FIGURE  5-26.  TYPICAL  TRACON  FLIGHT  STRIPS  FOR  IFR  OVERFLIGHTS 


FIGURE  5-27.  TRACON  IFR  FLIGHT  STRIFS  FOR  OVERFLIGHTS 


TABLE  5-5.  SAMPLE  OF  MANUAL  NOTATIONS  ON  BUFFALO  IFR  FLIGHT  STRIPS  FOR  OVERFLIGHTS 


TRACON 

AO  o  Two  IFR  overflight  strips  are  generated  by  the  FDEP  approx¬ 
imately  30  minutes  prior  to  the  flight's  estimated  time  of 
arrival  at  the  specified  coordination  fix.  Two  strips  are 
generated  for  each  IFR  overflight  in  order  to  provide  one 
for  the  Approach  Controller  handling  the  flight  and  one 
for  informational  purposes  for  Departure  Control. 

o  AD  separates  the  strips  from  the  FDEP  paper  strip  roll  and 
reviews  the  flight  data.  A  large  red  ,rV"  is  entered  on 
each  strip  to  indicate  IFR  overflight. 

o  AD  inserts  the  strips  in  plastic  holders  and  places  or.e 
in  the  pending  section  of  the  flight  strip  bay  of  the 
Approach  Controller  handling  the  flight  (say  ARR-E)  and 
one  in  the  corresponding  location  for  DEP-W. 

ARR-F. 

o  ARR-E  reviews  the  overflight  flight  strip,  time  permitting, 
with  special  notice  taken  of  the  aircraft's  planned  route 
and  altitude  through  the  terminal  area. 

o  ARR-E  coordinates  a  radar  handoff  using  a  procedure  simi¬ 
lar  to  that  associated  with  an  IFR  arrival  flight  at 
Buffalo  (Section  5.3.4).  A  similar  notation  is  made  on 
the  overflight  flight  strip  relative  to  time  or  radar 
handoff. 

o  ARR-E  transfers  control  of  the  flight  to  an  adjacent  radar 
facility  when  the  flight  is  approaching  the  boundary  of 
the  Buffalo  Terminal  Area.  Hanrioffs  to  the  ARTCC  are 
accomplished  through  voice  communication.  Handoffs  to 
Rochester  are  accomplished  via  AP.TS.  Handoffs  to  Erie 
Tower  are  accomplished  through  voice  communication. 

o  ARR-E  will  notate  the  strip  with  the  time  of  radar  handoff 
and  with  an  "X"  to  indicate  coordination  has  been  accom¬ 
plished  with  the  appropriate  facility. 
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o  Following  handoff,  either  ARR-E  01  the  Coordinator  will 
remove  thv  strip  from  the  bay  and  hand  it  to  AD  for  stor¬ 
age  in  the  flight  strip  storage  bin  at  the  AD  position. 

PEP-  o  On  observing  the  overflight  primary  target  and  data  block 
-  on  the  PVD,  DEP-N  will  move  the  strip  from  the  pending 

section  to  the  active  section  of  h’s  flight  strip  bay. 

The  strip  remains  in  the  active  section  until  it  is  serv¬ 
iced  and  handed  off  by  ARR-E.  This  procedure  enables  DEP- 
W  to  be  aware  of  overflights  which  might  affect  departure 
procedures. 


o  AD  will  pick  up  the  strip  from  DEP-W  and  store  it  similar 
ly  to  the  above. 


5.3.6  Stage  III  Depcitures 

%  The  format  and  form  of  handprinted  Stage  III  departure  flight 
strips  is  illustrated  in  the  following: 

Figure  5-28:  Flight  Strip  Model  for  Stage  III  Departures 

Figure  5-29:  Typical  TRACON  Flight  Strips  for  Stage  III 
Departures 

Processing  procedures  for  Stage  III  departure  flight  strips 
are  discussed  below,  the  procedures  are  organized  by  controller 
activities. 

Tower  Cab 

CD  o  Pilot  of  departing  aircraft  calls  CD  and  usually  states 

"have  ATIS,"  and  provides  flight  data  on  aircraft  identi¬ 
fication,  aircraft  type,  altitude  and  direction  of  des¬ 
tination  of  flight. 

o  CD  records  flight  data  on  either  a  scratch  pad  or  on  a 
blank  flight  strip  in  the  wooden  flight  strip  box  at  CD 
position. 

o  CD  enters  flight  data  on  ARTS  keyboard  in  front  of  Conrac 
unit.  Preview  area  on  Conrac  displays  four  digit  radar 
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'•  Vi«nd  Printed  Information:  (Specified  by  local  facility  directive) 


i 


I 
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‘ 1.  Aircraft  identification 
~  3,  Aircraft  type 

a  . 

■  6.  Beacon  code  assigned  (Cab  only,  if  requested) 

-7.  Point  of  departure  if  other  than  Buffalo. 

V  8.  A  letter  "D"  (indicating  departure) 

V  9.  Altitude  and  destination  of  route  of  flight. 

.13-  Tckeoff  runway  (if  other  than  active). 

15.  Checkmark  (/)  indicating  infornation  was  forvaTded 
-  -  (Cab  only) 

16.  Departure  tine  (TRACON  only). 


FIGURE  5-28 


.  FLIGHT  STRIP  MODEL  FOR  STAGE  III 
DEPARTURES  (CAB  AND  TRACON) 
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FIGURE  5-29.  TYPICAL  TRACON  FLIGHT  STRIPS  FOR  STACL  III  DEPARTURES 


beacon  code  to  be  entered  on  aircraft  transponder.  CD 
assigns  transponder  Cv.de.  Pilot  reads  back. 


•  o  CD  tells  pilot  to  contact  CC  when  ready  to  taxi. 

o  CD  conpletes  flight  strip  and  places  in  inflight  strip  box 
at  FD  position. 

FD  o  Subsequent  procedures  for  the  processing  of  the  Stage  III 
■j-j*  departure  are  almost  identical  to  those  for  an  IFR  depar- 

ture  (Section  S.3.3).  The  only  difference  relates  to  FD 
providing  the  full  flight  data  to  AD  in  the  TRACO.S*  to  per¬ 
mit  the  coapletion  of  a  Stage  Ill  departure  strip. 


TRACON 

AD  o  AD  will  receive  the  flight  data  fro a  FD  in  the  Cab 

and  complete  a  blank  flight  strip  for  the  stage  III  de¬ 
parture.  AD  was  observed  filling  out  Stage  III  departure 
strips  on  blank  strips  stacked  in  the  flight  strip  bay  at 
the  AD  position. 

o  AD’s  actions  relative  to  DEP-»  arc  the  same  as  those  per¬ 
formed  for  an  IFR  departure  flight  (Section  5.3.3). 


PEP-  o  Departure  Controller's  actions  relative  to  a  Stage  III  de- 
—  parture  differ  from  an  IFR  departure  only  in  two  respects. 

First,  the  controller  is  providing  separation  to  standards 
of  500  feet  or  1.5  miles.  Second,  handoffs  are  seldom 
performed;  with  Stage  III  departures,  radar  service  is 
usually  terminated  at  the  TRSA  boundary.  The  pilot  is 
usutlly  directed  to  change  frequency  and  squawk  1200 
(VFR  code). 


j  o  DEP-W  notates  the  flight  strip  with  a  radar  termination 
symbol  and  time. 

o  Stage  III  departure  strips  are  also  collected  by  AD  and 
stored  in  the  bin  at  that  position. 

•  \ 


t 
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5.3.7  Stage  ITT  Arrivals 

The  format  and  form  of  hand-printed  Stage  III  arrival  flights 
is  illustrated  in  the  following: 

Figure  5-30:  Flight  Strip  Model  for  Stage  III  Arrivals 
(TRACON  only) . 

Figure  5-31:  Typical  Flight  Strips  for  Stage  III  Arrivals 


Processing  procedures  for  Stage  III  arrival  flight  strips 
are  discussed  below;  the  procedures  are  organized  by  controller 
activities . 

TRACON 

Approach  Control 
j  (ARR-W  or  ARE  -  3) 

o  Pilot  of  Stage  111  arrival  calls  Buffalo  Approach  Con¬ 
trol,  say  ARR-W, 

'  o  ARR-K  records  flight  data  on  blank  flight  strip  located 

in  the  wooden  flight  strip  box  at  the  ARP-W  position 
(Figure  5-32).  Flight  data  recorded  includes  aircraft 
identification,  aircraft  type,  altitude  and  position. 

ARR-W  notates  strip  with  arrival  symbol  (A)  and  time  of 
radar  contact. 

;  o  ARR-W  enters  flight  data  on  ARTS  keyboard  to  obtain  radar 

beacon  code  for  flight.  ARR-W  assigns  code  to  flight, 
•'slews"  the  beacon  target  with  his  position  identifier 
1  letter  and  hits  the  'enter'  button,  then  the  full  data 

block  appears. 

o  ARR-W  moves  flight  strip  from  wooden  box  to  active  section 
{  of  Approach  Control  flight  strip  boy;  other  strips  are 

|  frequently  rearranged  when  this  occurs. 

o  ARR-W  services  flight  in  a  manner  similar  to  an  IFR  orri- 

;  val  (Section  5.3.4)  but  to  separation  standards  of  500 

l  feet  and  1.5  niles. 
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Hand  Printed  Information  (Specified  by  local  facility  directive) 

1.  Aircraft  identification. 

3.  Aircraft  type. 

8.  A  letter  *'A"  (indicating  an  arrival). 

|  9.  Altitude. 

10.  Time  of  radar  contact. 

13.  Checkmark  (/)  to  indicate  information  as  forwarded  to 

the  tower. 


( 


FIGURE  5-30.  FLIGHT  STRIP  MODEL  FOR  STAGE  III 
ARRIVALS  (TRACON  ONLY) 
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BOX  IS  FLUSH  TO  MAKE  IT  EASIER 
TO  WRITE  UP  BLANK  STRIPS 


FIGURE  5-32.  EXAMPLE  OF  PORTABLE  WOOD  FLIGHT 
STRIP  BOX  USED  IN  TRACON 
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o  ARR-W  notes  strip  with  symbol  of  transfer  to  Tower  (2.) 
and  checkmark  to  indiciitc  Information  forwarded  to  tower, 

o  Processed  flight  strip  picked  up  by  AD  for  storage. 


Note  on 

ATT  o~  An  does  not  get  involved  in  completing  Stage  III  arrival 
strips  unless  the  Niagara  Tower  calls  with  o  Stage  111 
request  going  to  Buffalo.  In  this  case,  AD  would  make 
the  ARTS  keyboard  entry  and  assign  the  beacon  code  to  the 
flight.  Tab  list  data  would  appear  on  the  PVD  of  the 
approach  controller  who  is  responsible  for  the  flight. 

Tower  Cab 

l.C 

TTC  o  Activities  of  Cab  Controllers  are  similar  to  those  per¬ 
formed  for  an  1FR  arrival  (see  Section  S.3.*). 


5 . 3?.  8  Stage  III  Overflights 


The  format  and  form  of  Stage  III  overflight  strips  is  illus¬ 
trated  in  the  following: 

Figure  5-33:  Flight  Strip  Model  for  Stage  III  Overflights 
(TRACON  only). 

Figure  5-34;  Typical  TRACON  Flight  Strips  for  Stage  III 
Overflights 

Processing  procedures  for  Stage  III  overflight  strips  are 
discussed  below;  the  procedures  are  organized  by  controller 
activities . 

TRACON 

Approach  Control 

o  Pilot  of  Stage  III  overflight  calls  Buffalo  Approach 
Control,  say  AF.R-W. 

o  ARR-N  records  flight  data  on  a  blank  flight  strip  in  the 
wooden  flight  strip  box  at  the  ARR-W  position.  Flight 
data  recorded  includes  aircraft  identification,  aircraft 
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1. 

5 . 

8. 

9. 

10. 

11. 

12. 

2. 

2A. 

6. 

8A. 

13. 

14. 

IS. 

_ 

7. 

9A. 

16. 

17. 

18. 

Hand  Printed  formation  (Specified  by  local  facility  directives) 

1.  Aircraft  identification. 

5.  Aircraft  type. 

8.  A  letter  "0”  (ind* rating  overflight). 

9.  Altitude  and  route  of  flight  if  appropriate. 

10.  Tine  of  radar  contact. 


FIGURE  5-33. 


FLIGHT  STRIP  MODEL  FOR  STAGE  III 
OVERFLIGHTS  (TRACON  ONLY) 
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FIGURE  5-34.  TYPICAL  TRACON  FLIGHT  STRIPS  FOR  STAGE  III  OVERFLIGHTS 


type,  altitude  and  route  through  terminal  area.  ARR-W 
notates  strip  with  Stage  III  overflight  symbol  (0)  and 
time  of  radar  contact. 

o  ARR-N  enters  flight  data  on  ARTS  keyboard  to  acquire 
radar  beacon  code  for  flight.  ARR-W  assigns  code  to 
flight  and  slews  the  beacon  target  wi*h  his  position 
identifier  letter  and  hits  the  "enter"  button  to  make 
the  data  block  appear. 

o  In  contrast  to  Stage  III  arrival  strips,  ARR-W  leaves  the 
Stage  III  overflight  strip  in  the  wooden  flight  strip 
box;  the  strip  is  not  moved  into  the  active  section  of 
the  arrival  flight  strip  bay.  If  the  flight  moves  into 
ARR-Ii  airspace,  the  strip  is  transferred  to  the  wooden 
flight  strip  box  at  that  position. 

o  ARR-W  (and  ARR-»,  if  necessary)  services  flights  through 
*  TRSA  with  vectors  and  radar  separation  to  Stage  III 
standards  of  500  feet  and  1.5  miles. 

o  Stage  III  overflights  are  usually  not  handed  off;  radar 
service  is  terminated  outside  the  TRSA.  Controller  may 
notate  strip  with  radar  termination  symbol  and  time  of 
radar  termination. 

(One  important  consideration  with  St8ge  III  overflights  is  to 
keep  tin  aircraft  out  of  the  Niagara  airport  control  zone.  The 
TRSA  boundary  is  12  miles  from  the  tower  while  the  Niagara  air¬ 
port  is  approximate!  13  miles  from  it. 

Tower 

Cab'  o  Stage  III  overflights  are  not  coordinated  with  the  tower. 

5.3.9  Simulated  Instrument  Approaches 

Simulated  instrumented  approaches  have  a  special  flight 
strip  format  which  is  illustrated  in  Figure  5-35. 

Normally  these  flight  strips  are  required  when  a  pilot  is 
practicing  approaches  while  flying  VFP. .  The  pilot  contacts 
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Hand  Printed  Information  (Specified  by  local  facility  directive) 

1.  Aircraft  identification. 

3.  Aircraft  type. 

9.  Altitude 

9A.  In  red  -  draw  a  semi-circle  around  airport  if  destina¬ 
tion  other  than  Buffalo. 

9  Block.  On  the  right  side  indicate  the  type  of  approach  con¬ 
ducted  with  the  following: 

1.  a  letter  "N"  -  indicating  NDB  approach. 

2.  a  letter  "I"  -  indicating  ILS  approach. 

3.  a  letter  "V”  -  indicating  VOR  approach, 

10.  Time  of  radar  contact. 

13.  Checkmark  (*0  to  indicate  information  forwarded  to 
appropriate  tower. 


i 

i 

i 

FLIGHT  STRIP  MODEL  FOR  SIMULATED 
INSTRUMENT  APPROACHES 
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Approach  Control  and  requests  a  simulated  instrument  approach. 

The  TRACON  attempts  to  comply  with  these  requests,  traffic  load 
permitting. 

5.4  FLIGHT  DATA  PROCESSING  OBSERVATIONS 

This  section  presents  summary  results  of  observations  of 
flight  data  processing  in  the  Buffalo  Tower  Cah  and  TRACON.  The 
purpose  of  the  observations  was  to  capture  the  layout  of  flight 
data  and  the  typical  flight  data  processing  load  by  controller 
position. 

The  information  is  presented  by  a  tabular  summary  of  obser¬ 
vation  data  lolloved  by  snapshot  descriptions  cf  typical  flight 
data  conditions  in  the  Cab  and  TRACON.  Qualitative  observations 
complement  the  tabular  and  graphic  information. 

5.4.1  Tower  Cab 

Flight  data  processing  information  for  the  Cab  is  presented 
in  the  following : 

Figure  5-36:  Observations  of  Buffalo  Tower  Cab  Flight  Data 
Load  by  Position. 

Figure  5-37:  Typical  Flight  Data  Layout  and  Loading  for 
Buffalo  Tower  Cab. 

Figure  5-38  illustrates  flight  strips  and  scratch  pads  observed 
at  each  controller  position. 

The  FD  and  CD  positions  carry  a  heavy  static  flight  strip 
load,  while  the  GC  and  LC  positions  carry  u  lighter  but  more  fre¬ 
quently  changing  flight  strip  array.  FD  and  CD  review  and  prepare 
< strips  for  use  by  the  radar  controllers.  Their  tasks  include 
tending  the  FDEP,  reviewing  each  flight  strip,  providing  clear¬ 
ances,  complying  with  flight  coordination  requirements,  notating 
flight  strips  and  monitoring  flight  strips  prior  to  aircraft  taxi 
and  departure. 
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BUFFALO  TOWF.B  CAB  LAYOUT.  POSITIONS  AND  FLIGHT  DATA  PADS  AND  BOIES 


FIGURE  5-37.  TYPICAL  FLIGHT  DATA  LAYOUT  AND  LOADING  FOR  BUFFALO 
TOWER  CAB  (FIGURE  LAYOUT  NOT  TO  SCALE) 


In  contrast,  GC  and  LC  deal  with  flight  data  as  the  “ircraft 
ore  actually  processed.  Flight  strips  and  scratch  pad  data  arc 
referenced  by  GC  and  LC  while  controlling  aircraft  on  the  taxivays, 
runways,  end  in  tower  airspace.  GC  and  LC  nove  departure  flight 
strips  from  the  counter  at  GC,  to  the  strip  bay  at  AL,  to  the 
strip  storage  bin  at  the  sa»'  position.  The  flight  data  load  frc* 
arrival  flights  is  difficult  to  assess  due  to  the  absence  of  flight 
strips  and  the  reliance  or.  the  BRITE  and  scratch  pad  data. 

Observations  conducted  during  the  daily  peak  hour  (4:00  p.ra. 
to  S:00  p.n.)  showed  that  the  Tower  Cab  may  handle  ns  many  as  30 
to  3S  flights  per  hour.  These  are  split  almost  evenly  between 
arrivals  and  departures.  The  difficulty  of  processing  such  a  load 
is  increased  by  the  predominant  one-runway  configuration  of  the 
airport. 

5.4.2  TRACON 

Information  on  flight  data  processing  in  the  TRACON  is  pre¬ 
sented  in  the  following: 

Table  5-6*  Observed  Flight  F>ata  load  by  TRACON  Position. 

Figure  5-38;  Typical  Flight  Data  Layout  and  Loading  for 
TRACON. 

Siailar  to  the  previous  description  of  the  Cab,  the  latter  figure 
Illustrates  flight  data  loads  observed  at  each  position. 

The  layout  and  load  of  flight  data  at  each  position  is  in¬ 
fluenced  by  "flight  data  clerk"  functions  of  the  AD  controller, 

AD's  functions  include: 

1)  Tending  the  FDEF. 

2)  Maintaining  a  backlog  flight  strip  bay  for  IFR  and  Stage 
III  departure  flights  in  the  thernial  area. 

3)  Complying  with  flight  coordination  requirements. 

4)  Notating  strips  as  required  by  local  directive. 
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TABLE  5;6.~  OBSERVED  FLIGHT  t>ATA  LOAD  BY  TRACON  POSITION 
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5)  Delivering  flight  strips  (in  plastic  holders)  to  the 
operational  radar  positions. 

6)  Retrieving  processed  flight  strips  and  storing  then  ir. 

the  strip  bln  at  AD. 

7)  Assisting  the  radar  controllers  as  requested. 

8)  Delivering  processed  flight  strips  to  the  Watch  Super¬ 
visor’s  desk  each  hour  for  counting. 

AD  transfers  a  departure  strip  to  the  pending  section  of  the 
DEP-W  strip  bay  only  after  receiving  the  notification  call  fron  FD 
in  the  Tower  Cab  that  the  aircraft  is  taxiing.  This  procedure 
keeps  DEP-W  flight  strip  load  to  a  minimum  and  permits  the  DEP-W 
controller  to  concentrate  on  active  strips. 

The  handling  of  arrival  flight  strips  by  position  (ARR-W  and 
ARP.-E)  dees  not  include  such  preliminary  servicing.  After  a  flight 

strip  is  printed  by  the  I'DEP,  reviewed  by  AD  and  inserted  in  a 

> 

plastic  holder,  it  is  immediately  placed  in  the  main  arrival  flight 
strip  bay  by  AD.  If  the  Coordinator  position  is  staffed,  the 
strip  may  be  handed  from  AD  to  the  Coordinator,  who  stands  direct¬ 
ly  behind  the  bay  b. ?wecn  the  two  arrival  controllers.  The  Coord¬ 
inator  may  rearrange  the  ordering  of  the  strips  in  the  pending 
section  of  the  bny,  if  necessary.  Once  an  arrival  flight  strip  is 
processed,  the  Arrival  Controller  removes  the  stTip  fr^m  the  active 
section  of  the  bay  and  places  it  on  the  counter  in  front  of  the 
bay.  The  AD  controller  retrieves  that  strip  from  the  counter,  (or 
From  the  Coordinator  when  that  position  is  staffed)  for  delivery  to 
the  Watch  Supervisor  for  counting  and  storage. 

Flight  strip  load  in  the  wooden  boxes  at  ARR-E  and  ARR-N  is 
typically  low  (1  strip)  since  only  Stage  III  overflight  strips  are 
retained  in  the  box  while  under  TRACON  control.  Stage  III  arrival 
Strips  are  handwritten  while  in  the  wooden  box  and  transferred  to 
the  flight  strip  bay. 

]  In  the  daily  peak  hour  (4:uQ  p.ra.  to  5:00  p.m.),  the  TRACOS 
processes  approximately  50  flight  strips  which  typically  include 
20  departures,  25  -arrivals  and  £  overflights. 


5.5  FLIGHT  DATA  RECORD  KEEPING 


I  Flight  data  is  recorded  on  the  following  forms  nt  Buffalo 
(see  Appendix  for  copies  of  each): 

o  Local  Form:  "TRACON  Hourly  Traffic.” 

o  FAA  Form  7230-26:  Ar.  official  form  used  by  Approach  Con¬ 
trol  Facilities  (Terminal)  to  log  Instrument  Operations 
1  (front  side)  and  Stage  III  TCA  Operations  (reverse  side). 

o  FAA  Fora  7230-1:  Airport  T.afiic  Record. 

\ 

Each  hour  during  the  two  regular  shifts  and  periodically  dur¬ 
ing  the  midwatch,  the  AD  controller  in  the  TRACON  removes  the  pro¬ 
cessed  strips  from  the  flight  strip  storage  bin  at  the  AD  position 
and  delivers  them  to  the  Watch  Supervisor's  desk.  The  Watch  Super¬ 
visor  manually  counts  the  strips  by  categories  consistent  with 
those  identified  in  the  "TRACON  Hourly  Traffic”  form.  This  form 
Serves  as  a  local  sheet  for  logging  hourly  flight  data  in  the  same 
categories  required  for  daily  reporting  on  FAA  Form  7230-26.  une 
copy  of  the  TRACON  Hourly  Traffic  form  is  completed  for  IFR  strips 
and  one  cony  is  completed  for  Stage  III  strips.  At  the  end  of  each 
day  (abuUt  midnight),  the  Watch  Supervisor  totals  the  flight  data 
bn  each  of  the  TRACON'  Hourly  Traffic  forms.  The  daily  totals  arc 
then  manually  transferred  on  to  a  copy  of  FAA  Form  7230-26  main¬ 
tained  at  the  Watch  Supervisor's  desk  in  the  TRACON. 

,  The  Watch  Supervisor  also  completes  a  daily  entry  on  FAA  Form 
7230-1:  Airport  Traffic  Record.  This  form  contains  totals  of  all 
takeoffs  and  landings  at  the  Greater  Buffalo  International  Airport 
for  each  day  of  the  month.  The  data  for  this  form  is  derived  from 
two  sources: 

;  1)  The  primary  airport  figures  for  IFR  and  Stage  III  flights 

i  on  Form  7230-26. 

i 

2)  The  daily  mechanical  counter  figures  totalling  VFR  flights 
|  in  the  Tower  Cab. 

t 

^The  Watch  Supervisor  calls  the  Cab  at  the  end  of  each  day  to 
Ascertain  the  VFR  flight  counts.  Summing  these  two  data  sources 

,  S-74 
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provides  an  airport  operations  count  for  entry  on  Porn  7230-1. 

At  the  end  of  each  month,  the  7230-26  and  7230-1  are  completed 
in  the  TRACON  and  sent  to  the  administrative  office  in  the  tower 
for  typing  and  distribution.  Copies  of  each  fern  are  sent  to  the 
FAA  in  Washington,  DC,  the  1-AA  Regional  Office,  and  the  Airport 
Manager. 

The  tewer  administrative  office  also  receives  each  day's  set 
of  flight  strips,  the  day's  TRACON  Hourly  Traffic  forms,  the  daily 
TRACON  log  (Form  7230-4)  and  the  individual  position  logs.  This 
material  is  usually  bound  with  an  elastic  by  the  supervisor  and 
sent  to  the  office  as  one  package  representing  the  aays  activities 
(see  Figure  5-39). 

,  Other  flight  data  forms  completed  in  the  TRACON  by  the  Watch 
Supervisor  include: 

o  Local  rona:  Surveillance  Approach  Log. 

o  FAA  Form  7230-16:  Approach  Data  Y/orksheet  (Copies  of  each 
cf  these  forms  are  included  in  the  Appendix). 

The  local  Surveillance  Approach  Log  is  maintained  by  the 
Watch  Supervisor  as  a  record  of  each  controller's  performance  of 
surveillance  approaches.  Controllers  are  required  to  perform  a 
minimum  of  one  surveillance  approach  per  month  to  maintain  offi¬ 
cial  proficiency  in  this  particular  air  traffic  control  service. 

:  The  number  of  instrument  approaches  at  Buffalo  is  logged  on 

FAA  Form  7230-16  which  is  submitted  to  the  FAA  monthly. 
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FIGURE  5-39.  END  OF  DAY  FLIGHT  DATA  PACKAGE  AT 
WATCH  SUPERVISOR'S  DESK 
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6.  HEATHER 


The  veather  communication  nutwork  at  the  Buffalo  tower  in¬ 
cludes  several  organizations:  the  WSFO,  FSS,  and  NWS  at  the  air¬ 
ports,  the  ARTCC  in  Cleveland,  Niagara  Falls  International  Airport, 
and  pilots  aloft.  The  equipment  linking  the  Cab  and  TRACCN  with 
these  organizations  are  represented  in  Figure  6-1  and  include  the 
FDEPs,  electrcwriters ,  FAA  radios,  and  the  telephone  system. 
Weather  information  received  at  and  sent  from  the  tower  are  de¬ 
scribed  in  the  following  sections. 

6.1  WEATHER  INFORMATION  RECEIVED  AT  BUFFALO  TOWER 

The  sources,  types, and  use  of  weather  information  received  at. 
the  Buffalo  Tower  arc  described  in  this  section.  The  information 
is  su;ntarized  in  Table  6-1. 

6.1.1  V:S  f:0 

Th„  WSFO  sends  weather  information  to  the  Cab  and  TRACON  over 
the  electrowriter  from  its  weather  observation  site,  located  ap¬ 
proximately  1500  feet  east  of  tho  runway  intersection.  This 
veather  information  includes  the  Terminal  Forecast  (FT)  that  is 
issued  3  times  a  day,  the  hourly  Surface  Aviation  Weather  Report 
(SA)  ,  the  Special  Surface  Aviation  Weather  Report  (SP)  (issued  as 
required)  and  the  Winds  Aloft  Report  that  is  issued  twice  daily. 
When  messages  are  unreadable,  due  to  a  machine  malfunction  or  poor 
handwriting,  a  controller  or  supervisor  telephones  the  WSFO  and 
asks  that  the  message  be  transmitted  again  (to  see  if  the  electro- 
writer  is  malfunctioning)  or  receives  the  necessary  information 
verbally. 

!  (a)  Terminal  Forecasts 

■  The  Terminal  Forecasts  cover,  for  24-hoar  periods,  the  area 
within  5  miles  of  the  airport.  They  are  issued  at  approximately 
U940Z,  1440Z  and  2140Z  and,  in  accordance  with  "Aviation  Weather 
Services"  (ACOO-45)  are  valid  from  1000Z-1000Z,  15002-1500Z  and 
220PZ-2200Z,  respectively. 
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FIGURE  6-1.  WEATHER  COMMUNICATIONS  AT  BUFFALO  TONER 


CATEGORIES  OF  WEATHER  INFORMATION  RECEIVED  AT  BUFFALO 


The  Terminal  Forecasts  arc  of  the  standard  format,  containing 

information  on  the  ceiling,  visibility,  weather,  wind,  expected 

weather  changes,  and  a  categorical  outlook  (expected  VFR,  marginal 
> 

VFR  or  IFR  conditions)  for  the  last  six  hours  of  the  forecast  period. 

In  the  Cab,  Flight  Data  (FD)  tears  the  forecast  off  the 
electrowritcr  and  posts  it  on  the  NOTAM  board.  The  Controller  in 
Charge  (CIC)  may  read  it  to  get  an  idea  of  what  to  expect  during 
his  shift.  If  a  significant  weather  change  is  expected,  the  CIC 
may  hJvise  Local  Control  (LC).  Then,  they  look  for  a  wind  shift 
and  change  runways  if  necessary,  at  a  more  appropriate  time  than 
if  they  had  no  warning.  Occasionally,  a  pilot  may  ask  Clearance 
Delivery.  (CD)  for  a  forecast,  in  which  case  CD  reads  the  FT  to  him. 
The  FT  is  saved  until  the  next  one  arrives,  which  is  usually  no 
longer  than  12  hours.  When  the  Cab  electrowriter  malfunctions, 
the  FT  is  not  received  unless  a  Cab  controller  calls  the  WSFO. 

In  the  TRACON,  Arrival  Data  (AD)  removes  the  FT  from  the 
electrowritcr  and  places  it  on  the  Watch  Supervisor's  desk.  He 
uses  it  to  determine  if  extra  controllers  will  be  needed  for  the 
next  shift  (It  is  up  to  the  WS  on  the  prior  shift  to  call  in  the 
Controllers  if  overtime  is  necessary  for  the  following  shift.)  due 
to  poor  weather  conditions  or  a  restricted  traffic  flow.  The  WS 
also  uses  it  to  get  a  general  idea  of  what  the  weather  at  Niagara 
will  be  like,  although  the  forecast  does  not  officially  extend 
that  far.  Occasionally,  an  airline  may  call  the  WS  to  obtain  a 

j 

weather  forecast,  in  which  case  he  reads  the  FT.  It  is  saved 
until  the  next  one  arrives.  Although  they  are  officially  valid 
for  24  hours,  they  are  not  used  for  more  than  12. 

» 

;  (b)  Surface  Aviation  Weather  Report  (Figure  6-2) 

These  weather  reports  indicate  observed  local  weather  condi¬ 
tions  and  are  valid  until  a  new  or  special  report  is  issued.  The 
observances  for  the  SAs  are  usually  made  between  5  and  10  minutes 
before  the  hour  and  are  transmitted  approximately  1-3  minutes 

t  { 
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FIGURE  6-2.  HOURLY  WEATHER  REPORT  FROM  THE  WSFO 


afterwards.  A  typical  report  is  shown  in  Figure  6-2.  It  is  trans 
latcd  as  follows: 

o  Station  identifier  for  the  reporting  station. 

BUP  The  report  is  from  Buffalo,  New  York. 

o  Type  and  time  of  report. 

SA  04S4Z  Denotes  a  regular  hourly  report  and  observations 
were  made  at  G4T.4Z. 

o  Sky  condition,  ceiling,  and  visibility  information. 

CLR  20  The  sky  is  unobscured  and  visibility  is  20  statute 
miles. 

o  Sea  Level  pressure  in  millibars,  temperature,  dew 
point,  wind  and  altimeter  reading. 

171/51/40/1807/003  Sea  level  pressure  is  1017.1  millibars/ 
temperature  is  51°  F/dewpcint  is  40aF/wind  is  from  180°  at 
7  knots/altimeter  is  30.03  inches. 

9 

o  Remarks 

This  section  of  the  report  may  contain  descriptive  informa 
tion  concerning  weather  conditions.  Usually,  it  con¬ 
sists  of  data  that  is  not  used  by  controllers.  (100) 
Meaning  unknown  as  it  is  not  used  in  the  tower, 

o  Source,  date  and  time  issued. 

OBS  18/04552  This  report  is  from  the  WSFO  observer  on  the 
18tli  day  of  the  month  at  0455Z. 

o  Relative  Humidity 

This  information  is  included  at  the  end  of  the  hourly 
report,  it  is  not  used  by  the  controllers. 

RH  66%  The  Relative  Humidity  is  661, 

In  the  Cab,  FD  tears  the  report  off  the  electrowriter .  He 
uses  the  ceiling,  visibility,  temperature,  wind,  and  altimeter 
setting  information  for  the  AT1S  (Figure  6-3).  FD  writes  the 
ATIS  code  letter  on  the  message  and  verbally  disseminates  its 
contents  to  the  other  controllers.  It  is  posted  at  Assistant 
Local  Control  (AL)  (Figure  6-4)  where  it  can  be  referenced  by 


;  FIGUPC  6-3.  WRITTEN  RECORD  OF  ATIS  MESSAGE  AT  CAB  COORDINATOR 
!  POSITION 
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Ground  Control  (GC)  and  LC.  The  controllers  use  it  to  have  a 
general  knowledge  of  the  current  weather.  LC  also  uses  the 
visibility  information  on  it  to  determine  when  to  use  the  IFR 
Approach  Counter.  _ _  . 

In  the  TRACON,  AD  removes  the  message  fron  the  electrowriter 
and  disseminates  it  to  the  WS  and  TRACON  controllers.  It  is 
primarily  of  interest  to  the  Arrival  Radar  controllers  as  they 
want  to  know  if  the  visibility  is  above  the  ainimuns  required  for 
visual  approaches,  therefore  it  is  posted  between  then  (Figure 
o-  Sj .  During  the  midshift,  however,  when  DLP-W  is  the  only 
operating  radar  position,  they  are  left  at  the  DEP-W  console 
(Figure  6- 6) . 

In  both  the  Cab  and  TRACON,  these  remain  posted  until  re¬ 
placed  by  the  next  SP  or  SA  report.  If  the  electrowriter  is  out 
of  service  the  WSFO  calls  the  report  over  the  telephone,  or  FD 
calls  them  to  get  the  report  over  the  telephone  as  it  is  necessary 
for  the  AT IS.  Approximately  twice  a  day,  the  SA  reports  arc  fol¬ 
lowed  by  additional  data  (Figure  6-7)  not  used  by  the  tower.  This 
is  usually  torn  off  and  thrown  away  immediately . 

c)  Special  Surface  Aviation  Weather  Report 

Special  weather  reports  are  similar  to  the  hourly  reports  but 
,are  of  more  interest  to  controllers  because  they  indicate  signifi¬ 
cant  weather  changes  and  require  ft  new  ATIS  recording.  They  are 
issued  whenever  the  weather  changes  considerably  (such  as  0.02- 
inch  change  in  altimeter  or  the  sky  cover  changing  from  clear  to 
partly  cloudy).  They  are  disseminated  and  used  in  the  same  way 
•as  the  SA  messages. 

d)  Winds  Aloft  Report  (Figure  6-8) 

!  Winds  aloft  reports  are  issued  twice  a  day,  usually  once  at 
OOOOZ  and  again  at  1200Z.  They  give  wind  direction  and  velocity 
!at  altitudes  from  1000Z  AGL  to  16,000  feet  AGL.  As  in  the  example, 
•the  first  column  of  numbers  are  the  altitudes  in  the  1000's  of 
'feet  AGL,  the  column  of  numbers  after  the  dash  is  the  direction  and 
'^the  numbers  following  the  slash  are  the  velocity  in  knots. 


FIGURE  6-5. 
POSITIONS 


HOURLY  WEATHER  REPORTS 


BETWEEN  THE  ARRIVAL  RADAR 
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FIGURE  6-7.  HOURLY  WEATHER  REPORT  AND  ADDITIONAL  DATA 
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FIGURE  6-8.  WINDS  ALOFT  REPORT  FROM  WSFO 
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In  the  Cab,  PD  removes  the  winds  aloft  report  from  the 
electrowriter  and  either  throws  it  away  or  places  it  at  the 
NOTAM  hoard.  It  is  not  used  in  the  Cab. 

In  the  TRACON,  AD  removes  it  from  the  electrowriter  and  posts 
it  between  the  Arrival  Radar  positions.  It  is  used  to  relay  the 
information  to  pilots  upon  request  and  sometimes  to  compensate  for 
wind  when  vectoring  aircraft.  It  remains  posted  until  the  next 
one  is  received. 

6.1.2  ARTCC 

The  Cleveland  ARTCC  sends  the  Cab  and  TRACOM  SICMETS,  Con¬ 
nective  SIGMETS  and  AIR.METS  over  the  FDEP  as  general  information 
(GI)  messages.  Some  weather  information,  when  requested  by  control¬ 
lers,  may  be  telephoned  by  the  ARTCC  to  the  tower. 

♦ 

a)  SIGMETs  (KS)  ,  Convective  SICMETs  (WST)  (Figure  6-9  ) 

»  SIGMETs  generally  advise  of  potentially  hazardous  weather, 
such  as  severe  icing,  turbulence ,  hail,  or  thunderstorms  expected 
within  the  Cleveland  ARTCC  region.  Convective  SIGMETs  are  similar 
to  SIGMETS  and  generally  pertain  to  widespread  thunderstorms. 

The  information  contained  in  SIGMETs  usually  includes  a  mes¬ 
sage  identifier,  area  covered,  valid  times,  type  of  hazard,  move¬ 
ment  and  other  information. 

The  example  shown  in  Figure  6-9  is  translated  as  follows. 

GI  W1  Identifies  message  as  General  Information. 

Convective  SICMET  24E  This  is  a  Convective  S1CMF.T  Bulletin, 

the  24th  issued  this  day  for  the  Eastern  U.S. 

;  2110S5Z  It  is  issued  at  1055  Zulu  on  the  21st  of  the  month. 

IN  OH  from  40SE  F.VA  to  55V/  IND  The  storm  advisory  is  fo. 

Indiana  and  Ohio.  It  is  located  from  40  nautical  miles  (NM) 
i  southeast  of  Fort  Wayne,  Indiana  to  35  nautical  miles  west  of 

Indianapolis,  Indiana. 

i  • 

»  \ 

l _ _ _  _ _ _  _  ..  .  . . 

« 

6-14 


i 

] 

f 

i 


* 


FIGURE  6-9.  SICMET  AT  CAB  COORDINATOR  POSITION 
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m  TSTMS  2  5  MI  WIDE  Move  FROM  321S  The  system  is  a  line  of 
thunderstorms  ZS  NM  wide  moving  from  520°  at  IS  knots. 

MAX  TOPS  to  4S0  The  tops  of  the  storms  go  to  4S,000  feet. 

VCST  TO  I.ZfiSZ  The  forecast  is  valid  until  12SS  Zulu. 

nVLPG  LN  WL  MOV  SEV.’P  IS  KT  THRU  12  55Z  The  developing  line  of 
thunderstorms  will  move  southeastward  at  IS  knots,  through 
12SS  Zulu. 

WC  211109Z  The  message  is  from  "KC”  at  Cleveland  ARTCC  and 
is  sent  on  the  21st  Day  of  the  Month  at  1109  Zulu. 

In  the  Cab,  FD  removes  the  message  from  the  FDEF,  records  it 
on  the  ATIS  if  the  storm  is  within  a  SO  mile  radius  of  the  air¬ 
port,  ar.d  places  it  on  the  h’OTAM  board.  When  the  valid  time  ends, 
it  is  thrown  away. 

In  the  TRACON,  AD  removes  the  message  from  the  FDEP  and  places 
it  at  his  position.  If  the  SIGMET  contains  information  that  af¬ 
fects  Euffalo  and  is  not  already  known,  it  nay  be  brought  to  the 
WS's  attention.  Generally,  controllers  feel  they  are  not 
particularly  useful. 

b)  AIRMETS  (WA) 

AIRMETS  are  similar  to  SIGMETS  but  advise  of  hazards  to 
General  Aviation  aircraft.  These  conditions  include  moderate 
icing  or  turbulence,  strong  surface  winds  and  widespread  low 
ceilings  (less  than  1000  feet)  or  restricted  visibility  (less 
than  3  miles). 

When  an  AIRMET  is  received,  FD  puts  it  on  the  ATIS,  relays  it 
jto  the  FSS  by  telephone,  and  posts  it  at  the  NOTAM  board.  It  may 
be  mentioned  to  the  other  controllers  if  the  information  affects 

;Bu£falo. 

> 

,  In  the  TRACON,  AD  leaves  it  at  his  position  and  brings  it  to 
the  attention  of  the  WS.  It  is  usually  not  disseminated  to  the 
other  contxollers. 


i 


6.1 .3  National  Weather  Service  (NWS) 

'  The  NWS  sends  Severe  Weather  Watch  Bulletins  (WW)  to  the 
Watch  Supervisor  via  the  telephone.  These  bulletins  advise  of 
tornado  or  thunderstorm  watches  or  high  winds.  When  received,  the 
WS  writes  information  down  and  calls  the  CIC.  They  verbally  dis¬ 
seminate  the  message  to  their  controllers.  Written  copies  are 
posted  at  LC  in  the  Cab  and  between  the  Arrival  Radar  positions 
in  the  TRACON.  The  information  is  relayed  to  pilots  when  they  are 
approaching  Buffalo  or  prior  to  their  departure.  They  contain 
information  similar  to  SIGMETs  but  are  considered  'more  timely  and 
pertinent  to  the  Buffalo  area. 

6.1.4  Pilots 

Pilots  issue  weather  information  to  controllers  in  the  form 
of  Pilot  Weather  Reports  (PIREPs).  These  reports  usually  contain 
information  concerning  aircraft  icing.  Clear  Air  Turbulence  (CAT), 
cloud  tops, or  other  hazards.  Some  are  issued  spontaneously  by 
pilots  but  many  are  requested  by  controllers.  PIREPs  are  received 
by  LC  and  any  of  the  radar  positio-  .  In  the  TRACON,  the  informa¬ 
tion  is  written  down  by  the  controller  receiving  it,  verbally  dis¬ 
seminated  to  the  other  controllers  and  the  supervisor  and  then 
passed  on  to  the  AD  position,  who  calls  the  FSS.  If  the  Cab  is 
affected,  the  WS  will  call  the  CIC,  who  in  turn  notifies  his 
controllers.  When  received  by  LC,  the  Cab  controllers  are  notified 
by  him  snd  the  CIC  notifies  the  WS.  The  WS  notifies  his  control¬ 
lers  and  FD  notifies  the  FSS.  If  the  described  condition  is 
moderate  or  greater  turbulence,  or  icing,  the  message  is  put  on 
'the  ATIS . 

6.1.5  FSS 

;  The  most  common  weather  information  received  from  -ne  FSS  are 
(the  PIREPs  which  are  sent  on  the  electrowriter.  Most  of  these  arc 
;not  particularly  useful  because  it  is  usually  the  Cab  or  TRACON 


, that  receives  the  PIREP  from  the  pilot,  then  relays  it  to  the 
?FSS.  Therefore,  any  controllers  that  need  this  information  have 

t 

already  been  verbally  advised. 

* 

;  PIREPs  that  are  not  originally  reported  to  the  tower  arc 
disseminated  when  received  from  the  FSS.  In  the  Cab,  FD  removes 
the  message  from  the  electrowriter  and  notifies  the  CIC,  who 
notifies  his  controllers,  if  they  are  affected.  It  is  posted  at 
'the  NOTtM  board.  In  the  TRACON,  AD  removes  the  message  and  gives 
it  to  the  NS.  He  notifies  the  affected  controllers  and  posts  it 
with  the  weather  messages  between  ARR-W  and  ARR-E. 

Oc :asionally ,  other  weather  information  is  received  over  the 
electrowriter  from  the  FSS.  Generally,  these  are  not  used  in  t1  i 
Cab  or  TRACON. 

*6.1.6  NFIA 

Hourly  (SA)  and  Special  (SP)  Surface  Aviation  Weather  Reports 
are  received  from  the  Air  Force  weather  observers  at  Niagara  Falls 
International  Airport  (NFIA) . 

a)  Surface  Aviation  Weather  Report 

Observations  for  the  NFIA  SA  report  are  usually  taken  at  S 
minutes  before  the  hour  and  are  sent  2  or  3  minutes  later.  The 
SA  message  is  of  a  similar  format  to  the  Buffalo  SA  with  a  few 
differences. 

*  The  example  (Figure  6-10)  is  translated  as  follows: 

I AG  SA  0455  This  is  a  regular  hourly  message  from  NFIA  and  is 
■  issued  at  0455  Zulu. 

CLR  20  The  sky  is  clear  and  visibility  is  20  miles. 

i 

i  1V0/ 51/ 34  The  sea  level  pressure  is  1017.0  millibars/the 

i  temperature  is  51°F/the  dewpoint  is  39eF. 

•  \ 

!  E  230  06  The  wind  is  estimated  to  be  from  230°  at  6  knots 
(the  wind  instruments  were  out  of  service) . 


tk  - - -  -■*-  -*  •  -  —  -  *•**- 
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FIGURE  6- 10.  HOURLY  WEATHER  REPORT  FROM  NFIA 


ALSTG  5003  The  current  altimeter  reading  is  30.03  inches. 

!  57  (initials)  The  report  was  issued  at  0457  Zulu  by 

(initials) . 

In  the  Cab,  these  reports  are  discarded. 

In  the  TRACQN,  AD  removes  the  report  from  the  electrowriter 
and  posts  it  between  the  Arrival  Radar  consoles.  It  is  used  by 
-these  controllers  ir.  the  seme  way  as  the  BUF  SA  ir  used.  The  WS 
also  reads  the  message  to  be  aware  of  the  overall  operation. 

b)  SP 

.  The  SP  contains  the  same  information  as  the  SA  and  is  used  in 
the  same  manner. 

•  t 

■6.2  WEATHER  INFORMATION  SENT  FROM  BUFFALO  TOWER 

The  Buffalo  Tower  sends  weather  information  to  the  same 
organizations  they  receive  it  from,  although  information  sent  is 
less  formal  ar.d  regular  than  that  received.  The  equipment  used 
in  sendiug  this  information  includes  the  electrowriter,  FAA 
radios,  and  the  telephone  system. 


6.2.1  WSFO 

LC  issues  visibility  information  to  the  WSFO  whenever 
visibility  goes  under  4  miles.  He  updates  the  reading  whenever 
there  is  a  change  of  1/8  of  a  mile,  until  the  visibility  again 
exceeds  4  miles.  To  do  this,  LC  uses  the  Visibility  Reference 
Chart  (Figure  4-1)  and  gives  the  reading  to  the  CIC  and  FD,  who 
issue  it  on  the  electrowriter.  The  TPACON  also  receives  the  mes¬ 
sage.  AD  informs  the  WS  and  posts  the  electrowriter  message 
between  ARR-W  and  ARR-E.  It  is  removed  when  a  more  recent  one 
is  received,  or  the  visibility  improves  to  over  4  miles. 


>6.2.2  ARTCC 

The  ARTCC  receives  weather  information  through  communications 
! with  the  TRACON  controllers  and  WS.  This  information  may  be 
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received  indirectly  during  regular  communications,  or  may  be  a 
result  of  a  direct  Tequest  concerning  visibility  or  other 
weather  conditions. 

6.2.5  NWS 

The  NWS,  located  near  the  TRACON  in  the  terminal  building, 
does  not  usually  receive  weather  information  from  the  tower. 
Occasionally,  however,  they  telephone  the  KS  to  get  specific 
weather  information. 

6.2.4  Pilots 

Important  weather  information  is  issued  to  pilots  by  control¬ 
lers  using  the  FAA  radios  or  via  the  ATIS  recording.  Weather  in¬ 
formation  is  given  as  a  requirement,  a  courtesy,  or  upon  request. 
Information  given  to  pilots  includes  current  visibility,  cloud 
ceiling,  altimeter,  wind  speed  and  direction,  and  other  relevant 
.observations.  On  request,  pilots  are  also  issued  forecasts  of  ex¬ 
pected  conditions  in  the  Buffalo  area. 

Any  controllers  communicating  with  pilots  may  issue  weather 
information.  CD  relays  the  ATIS  information  to  pilots  of  depart¬ 
ing  aircraft  that  do  not  have  the  ATIS  code.  GC  sometimes  issues 
wind  to  taxiing  aircraft  and  to  all  taxiing  departures  that  re¬ 
quest  a  secondary  runway.  LC  issues  wind  to  arrivals  and  visibility 
(when  using  RVR)  to  both  arrivals  and  departures.  The  Arrival 
Radar  controllers  give  the  ATIS  information  to  arrivals  that  do 
not  have  the  ATIS  code,  and  the  RVR  readings  when  it  is  in  use. 

All  the  radar  controllers  occasionally  issue  the  altimeter  read¬ 
ing,  usually  upon  pilot  request  to  verify  an  aircraft  altimeter 
'setting. 

I 

j*.2.S  FSS 

PIREPs  are  sent  to  the  FSS  by  the  Cab  or  TRACON  as  discussed 
iin  Section  6.1.4  Other  weather  information  is  sent  to  them  upon 
irequesc,  usually  by  the  WS  over  telephone. 


6.2.6  NFIA 

Weather  information  is  relayed  to  the  Niagara  Tower  upon  re¬ 
quest.  These  requests  may  concern  visibility  or  expected  condi¬ 
tions.  They  are  usually  made,  of  the  NS  or  AD,  who  give  the  de¬ 
sired  information. 

6.3  SUMMARY 

The  hourly  (SA)  and  special  (SP)  Surface  Aviation  Weather 
Reports  from  the  WSFO  are  considered  by  the  controllers  to  be  the 
most  useful  of  all  the  weather  information  that  they  receive  from 
other  facilities.  Most  of  the  other  weather  information  received 
by  the  tower  is  used  by  controllers  and  supervisors  for  gene- al 
knowledge  of  current  and  expected  weather  conditions  in  the  Buffalo 
area  and  is  not  specifically  acted  upon. 

>  Unusual  aspects  of  the  weather  information  received  at  the 
Buffalo  airport  include  the  hourly  and  special  surface  Aviation 
Weather  Reports  received  from  NFIA  which  are  used  by  the  NS,  for 
'’his  general  knowledge,  and  ARk-W  while  monitoring  aircraft  ap¬ 
proaching  the  airport. 

Buffalo  has  more  severe  winters  than  the  other  airports 
(Studied  to  date  in  this  series  (Albuquerque,  Atlanta,  and  Boston). 
■The  controllers  indicated  that  the  area  gets  approximately  3  storms 
a  week  of  about  6  inches  of  snow  each.  This  tends  to  slow  things 
down  slightly  but  rarely  closes  the  airport. 

Buffalo  has  a  higher  percentage  of  Instrument  Approaches 
versus  Total  Operations  compared  with  the  other  three  airports 
(Table  6-2),  an  indication  of  generally  poorer  visibility  condi¬ 
tions  at  Buffalo.  However,  the  differences  are  only  small,  with 
the  percentage  of  instrument  approaches  at  Buffalo  (11.01  for 
FY79)  being  only  slightly  higher  than  those  of  Atlanta  (10.51) 
and  Boston  (10.11)  in  the  same  period.  All  three  are  well  above 
Albuquerque,  however,  where  only.;  0,81  of  the  total  approaches 
.were  instrument  approaches.  < 
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TABLE  6-2.  INSTRUMENT  APPROACHES  AS  A  PERCENTAGE  OF  TOTAL 
OPERATIONS  AT  THE  FOUR  AIRPORTS  STUDIED,  FOR  FY78  AND  FY79 


FY78 

FY79 

ABQ 

o.st 

0.81 

ATL 

9. SI 

10. St 

BOS 

9.4t 

10.14 

BUF 

10. SI 

11.04 

Derived  from  Tables  4  and  14  of  *'FAA  Air  Traffic  Activity’* 
Fiscal  Year  78  and  Fiscal  Year  79. 
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